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Not Without Sin..... 


Management complains of the absentee employee, but is 
management itself wholly without sin? We don’t think so. 


In the past, the sins of management caused numerous labor 
difficulties. Many managements thereupon reformed. Some, 
however, missed the “day of reckoning” and are continuing at 
full speed with their old sinful ways. The fallacy will be 
discovered later—let us hope that it will not then be too late. 


Some sins of management may best be discussed by citing 
from a letter we received in answer to our recent discussion 
on absenteeism. (See page 29, September issue, THE WELDING 
E:NGINEER. ) 

“IT am an oxy-acetylene and are weldor with four years’ 
experience. I selected welding because of its appeal to me as 
a trade. A very great many of the nation’s weldors went into 
welding because of what they thought to be attractive pay. 
Many are satisfied just to draw an are or to light a torch and 
have no wish to learn or study more. These men will be 
washed out after the war, and this is the only encouraging 
thing about them. 


“There is, however, another problem which is also a great 
hindrance to a fuller war production effort. Even before Pearl 
Harbor, I volunteered as an air raid warden, blood donor, 
Red Cross collector, Minute Man and so on. At the same 
time, I put all my effort into my work. To my greatest disap- 
pointment, I did not find any response on the part of the two 
employers for whom I did war work. 


“At the first job (after two years of peacetime work), I 
was put in charge of a newly created are welding department. 
Here I tried to convey to my men the idea given to me by my 
employer; namely, that the department was a ‘bottleneck’ 
and our production was ‘sorely needed’ to permit ships to 
leave port. I worked as hard or harder than I asked my men 
to work. I even earned the title ‘slave-driver, of which I am 
justly proud because it shows I did my duty. When produc- 
tion was upped, my reward was to be told that no supervisor 
was needed so I could now take my old place among the other 
weldors. Our production went down 25%, but this did not 
seem to matter; later on I found out that the ‘sorely needed’ 
product had been stored up to the ceiling. 


“In disgust, I went to a new job. There my new employer 
called a meeting of all his employees and urged us to increase 
production by 25% to 40% because of the same reasons as 
have been mentioned before. The response was good. During 
the following two months, output was materially increased. 
The results were: (a) a weldor who left was not replaced, 
(b) our working time was reduced from 52 to 48 hours and 
(c) work has been given to an outside contractor who pays 
his weldors less but requires a longer time to do the job.” 


The moral, we think, is obvious. The shortsighted greed of 
these two employers has killed much of this man’s incentive 

a sin against mankind! If there is anything that is sure to 
slow up war production and to promote absenteeism, it is 
the stifling of personal initiative—whether by labor, by man- 
agement, by Government or by the combined efforts of 
all three. 


So that the sun may again be allowed to shine on a free 
world, incentive, initiative and enterprise must be encouraged 
in every way possible. 
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Twenty-fourth AWS Meeting 


(Questions answered by experts from the floor resulted 


in the solution of many vexing war production problems 


and helped to make the Welding Society’s recent annual 


meeting “the best ever.” 


24th annual AWS meeting, 
ld at the Morrison Hotel, 


Chicago, from October 18 to 
21, was described by many in attend- 
ance as “the most successful meeting 


ever staged by the American Welding 
Society.” At least, there has 
set an example illustrating what may 
be accomplished from a gathering of 
welding engineers, supervisors, weld 
ors and other interested individuals 
earnestly seeking knowledge on weld 


been 


ing 
Metal Congress 


Simultaneously, the 25th National 
Metal Congress and War Production 
Display was held at the Palmer 
House. The Metal Congress, occu 
pying three floors, provided space for 
225 exhibitors. Even though attend- 
ance was not as large as it has been 
in the past, some 20,000 persons inter 
ested in the metal working trades 
registered from all parts of the United 
States, from Canada, from Latin 
\merica and even from England. 

The Metal Congress (in reality it 
consisted primarily of displays) was 
different from any of the past. This 
meeting was planned and built to meet 
the year’s prevalent need for informa 
tion regarding metal problems relating 
to war production. The overwhelming 
attendance at the various war pro- 
duction conferences was indicative of 
the need for just such an event. 


More at AWS Meeting 


\ltogether, 1503 registrants at 
tended the AWS annual meeting, the 
registration being even greater than 
last year’s. The meeting was a stream- 

| affair lasting four days; some 
63 papers and an inspection sym 
posium provided the program at its 
20 technical There were 
also sessions for the presentation of 
the awards, the annual business meet 

and many committee meetings 
dealing with industrial research, 
fundamental research, War Produc 
tion Board activities, etc. The general 
lict of those in attendance seemed 
be that the meetings were of 

h caliber. Furthermore, everyone 

med to be getting more good out 

the meetings than in the past 


sessions. 
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Over 1,500 visitors attended. 


perhaps because the delegates to this 
year’s convention came with questions 
and problems to which they were 
desirous of obtaining answers. 

In some instances, the above trend 
was carried so far that the technical 
became “problem clinics.” 
Many interesting questions came from 
the floor, bringing out points that 
authors had failed to cover in their 
various papers. As a result of these 
discussions, a good many registrants 
were enabled to obtain satisfactory 
solutions to problems arising from 
the increased use of welding in war 
production work. 


Ssessit ms 


Miller Award to Jacobus 


The opening session of the 24th 
annual meeting featured the presen 
tation of awards. The 1942 Samuel 
Wylie Miller Memorial Award was 
presented to Dr. David S. Jacobus, 
retired consulting engineer of the 
Babcock and Wilcox Co., Barberton, 
Ohio, for the “most conspicuous con 
tribution to research standardization 
and advancement of welding con 
struction.” Dr. Jacobus has long 
been known for his work in welding 
He was president of the American 
Welding Society in 1934-35 and was 
awarded the 1935 Morehead Medal 
by the International Acetylene Asso 
ciation for his leadership in for 
mulating codes and procedures 

It was largely the persistent ef 
forts of Dr. Jacobus, as a member 
and chairman of the ASME Boiler 
Code Committee, that brought about 
the present enthusiastic acceptance of 
welding as a means of joining pres- 
sure vessels. This has great impor 
tance today inasmuch as many mod 
ern industrial accomplishments de- 
pend on heavy pressure vessels which 
could not be constructed were it not 
for fusion welding. Dr. Jacobus has 
also received the National Association 
of Manufacturers’ Award as a “Mod 
ern Pioneer” of American industry 


Lincoln Medal to Lehigh Group 


The Lincoln Gold Medal, donated 
to the American Welding Society by 
James F. Lincoln, president, Lincoln 
Electric Co., Cleveland, was awarded 


to Gilbert E. Doan, professor ot 


1943 





New officers elected by the American Weld- 
ing Society for 1943-44 are: David Arnott 


(top), American Bureau of Shipping, New 
York City, president; Isaac Harter (center), 
vice-president, Babcock & Wilcox Co., Barber- 
ton, O., first vice-president, and A. C. Weigel 
(bottom), vice-president, Combustion Engi- 
neering Co., New York, second vice-president. 
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erate 


metallurgy of the Department of 
Metallurgy, Robert B. Stout, instruc- 
tor in metallurgy, and John H. Frye, 
Jr., associate professor of metallurgy 

all of Lehigh University, Bethle- 
hem, Pa. The award is presented 
each year for the paper judged to be 
the greatest contribution to the ad- 
vance and use of welding. This year’s 
award was made on a co-authored 
paper entitled “Preserving Ductility 
in Welds” which was presented at the 
session on weldability held Monday 
afternoon. This paper was published 
in the July, 1943, issue of The Weld- 
ing Journal. 

The awards made by the Resistance 
Welder Manufacturers’ Association 
included : 

The university prize of $100. This 
was awarded to W. F. Hess, assistant 
professor of metallurgy and head of 
the welding laboratory, and to D. C. 
Herrschaft, both of Rensselaer Poly- 
technic Institute, Troy, N. Y. The 
award was made for the paper en- 
titled “Spot Welding of 0.040 in. 
SAE X-4130 Steel” that was given 
at last year’s meeting. 

The industrial group prize of $100 
was awarded for the paper entitled 
“The Effect of Weld Spacing on the 
Strength of Spot Welded Joints” by 


Richard Della-Vedowa, production 
research department, and Mabel 
Rockwell, production research en- 


gineer in charge of research and de- 
velopment, both of Lockheed Aircraft 
Corp., Burbank, Calif. Honorable 
mention went to: F. B. Hensel, metal- 
lurgical consultant, E. I. Larsen, re- 
search engineer, and E. F. Holt, 
senior research engineer, all of P. R. 
Mallory and Co., Indianapolis. They 
co-authored a paper entitled “Refrig- 
erant-Cooled Spot Welding Elec- 
trodes.” 


The Adams Lecture 


The first Adams Lecture followed 


Other award winners. Left to right: Richard Delia-Vedowa, Mabel Rockwell, W. F. Hess and Gilbert E. Doan. 


Hess were recipients of Resistance Welder Manufacturers’ Asso- 
clation prizes. Dr. Doan was one of the co-authors of the paper which won the Lincoln Gold Medal Award. 


Mr. Della-Vedowa, Miss Rockwell and Dr. 





36 


the presentation of awards at the 
Monday morning session. By unani- 
mous vote of the board of directors, 
this lectureship was established in 
honor of the Society’s first president 
as a special feature of the annual 
meetings. The lecture is to cover some 





Dr. David S$. Jacobus, recipient of the 
Samuel Wylie Miller Memorial Award. 





phase of the science of welding and 
is to be given by an outstanding au- 
thority within his field, who will be 
selected by the Committee of Awards 
with the approval of the board of 
directors. 

For the first Adams lecture, the 
Committee on Awards had recom- 
mended Dr. C. A. Adams, in whose 
honor the lectureship was established. 
Dr. Adams detailed some important 
work done in connection with the 








quantitative analysis of the « 
and thermal factors involve: 
sistance welding. This stu 
heat flow on a definite bas 
respect to both the steady ff 
transient conditions. Mucl 
data discussed has been mack 
able in the form of charts and 
which now make it possibk 
culate and predict heat flow 
sistance welding. 

In this highly technical illu 
lecture, a warning was given 
the two extremes of heat fi 
sufficient input, which never 
a weld, and excessively rapid 
which makes a weld too rapid 
thus causes problems of « 
With the aid of graphs, howe 
is now possible to determine t! 
timum welding condition. 

On recommendation of the ( 
mittee of Awards, Dr. A. B. K 
director of research, Union Car 
and Carbon Corp., has been sel 
as the 1944 lecturer. 


Larger Membership 


The meeting was closed on 7 
day afternoon, October 21, wit! 
Society’s annual business meetin; 
which the various officers gav 
ports of their year’s activities 
indeed gratifying to learn that 
ing the past year the Society’s 
bership has increased 31% so 
it now includes 6,661 members ot 
membership roll. Six new sect 
were formed during the year w 
two more are in the organizat 
stage, indicating the effective w 
done by the National Member 
Committee. In all, there are nov 
local sections of the Society. 

Among the important changes 1 
in the laws of the Society was 
installation of operator member 
the Associate Membership Clas 
cation. In the future, all oper 





THe Wewtpinc EncInEER—NovemMBER, 194 











icluded as associate members 
innual dues of $10. 


New AWS Officers 


eeting was brought to a close 


nstallation of the new offi- 
ers | the award of the retiring 
resident emblem to K. L. Hansen. 


Navid Arnott, vice-president and chief 
r, American Bureau of Ship- 
ew York City, is the Society’s 
new president. First vice-president 
Harter, vice-president, Bab- 
ck and Wilcox Co., Barberton, O; 
second vice-president is A. C. Weigel, 
vice-president, Combustion Engineer- 
Co., Inc., New York City. 

Directors at large are: H. W. 


Pierce, assistant to general manager, 
New York Shipbuilding Corp., Cam- 
den, N. J.; E. R. Seabloom, supervis- 
ing engineer, research and develop- 
ment laboratories, Crane Co., Chica 
go; K. V. King, materials engineer, 
Standard Oil Co., San Francisco; and 
J. H. Deppeler, chief engineer, Metal 
and Thermit Corp., New York City. 

Five district vice-presidents were 
also elected. They are: F. C. Fyke, 
head, materials division, general en 
gineering department, Standard Oil 
Development Co., Elizabeth, N. J., 
for New York and New England; 
C. H. Jennings, section engineer, 
welding section, Westinghouse Elec 
tric and Mfg. Co., E. Pittsburgh, Pa., 


anes 


* 


for middle eastern region; G. N. 
Sieger, president and general man- 
ager, S-M-S Corp., Detroit, for the 
midwest; E. C. Chapman, metallur- 
gist in charge of welding research, 
Hedges-Walsh-Weidner Div., Com- 
bustion Engineering Co., Chatta- 
neoga, Tenn., for the southern dis- 
trict, and J. C. Gowing, Southern 
California representative, Hobart 
Bros., Los Angeles, for the Pacific 
coast. 

Inasmuch as the National Metal 
Congress will be held October 16-20, 
1944, in Cleveland, the next annual 
meeting of the American Welding 
Society will probably be held in that 
city in the same week. 


FAA Luncheon Meeting 


HE International Acetylene As- 
sociation held its 43rd annual 
business meeting at the Palmer 
House on October 20th. This meet- 
ing started with a noon luncheon and 
lasted only until 2 o'clock. 
[he business activities of the meet 
g were opened with a brief address 
by President Ellsworth L. Mills, who 
utlined the important part that the 
International Acetylene Association 
has played in the welding industry 
luring the 45 years of its existence. 
‘When the history of this war is 
written,” he said, “the epic accom- 
plishments on the production front 
will be listed among our major vic 
And those of us in the in 
here represented can take 
justified pride in the fact that the oxy- 
icetylene flame helped to cut open 
the floodgates of production.” 


tories. 


dustry 


Postwar Economics 


Mr. Mills’ opening address was 
followed by a talk by E. Graham 
Hutton, director of the Chicago of- 
hce of the British Information Serv- 
ice. Mr. Hutton’s address on “The 
Economics of the Postwar World” 
has been interpreted by various in- 
dividuals in different ways. One 
such interpretation is that the statistics 

figures presented demonstrated 

* need for postwar cooperation be- 

en British and American interests. 

Hutton made a gloomy prediction 
future wars unless satisfactory 
peration between the two great 
glo-Saxon powers can be achieved. 

David Arnott, new president of the 

ierican Welding Society, gave a 

f but entertaining talk on the part 
lding has played in our shipbuild- 
industries. 
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Secretary H. F. Reinhard’s report 
outlined the activities of the Associa 
tion during the past year. Particular 
emphasis was placed upon the pub- 
lications issued to members—‘‘Air 
Raid Protection of Oxy-Acetylene 
Equipment and_ Installations,” 
“Flames of Production” and the De- 
partment of Labor publication, “Ad- 
visory Standards for Welding Occu- 
pations.” 

The members were advised that the 
International Acetylene Association 
has gone on record along with other 
interested organizations in requesting 
the American Standards Association 
to undertake the preparation of a 
welding safety code. The ASA has 
approved this project and has ap 
pointed a committee, which has al 
ready had several meetings. Secretary 
Reinhard is the IAA representative 
on this committee. 


Officers and Directors 


The Association by-laws were 
amended to provide for the increase 
of the executive committee from three 
to four members. In the directors’ 
meeting which followed, Henry Booth 
was elected as the fourth member of 
-the executive committee. 

By unanimous vote, the IAA of 
ficers and directors of the previous 
year were retained for the coming 
vear. These officers are: Ellsworth 
L. Mills, The Bastian-Blessing Co., 
Chicago, president; Glenn O. Carter, 
The Linde Air Products Co., New 
York City, vice-president; H. F. 
Reinhard, secretary; Philip Kearny, 
treasurer. The executive committee 
now consists of H. S. Smith, chair- 
man, Philip Kearny, C. D’W. Gibson 
and Henry Booth. 


1943 





Ellsworth L. Mills, who has been 
re-elected president of IAA. 





Henry Booth, new member of executive committees, 
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AWS Papers in Digest Form 


Electronic Control of Gas 
Cutting Machines 
By R. D. McComs 


Industrial Control Division, General Electric Co. 


—_ PAPER presented in non-electronic 
language an explanation of how the new 
photo-electric template control operates to 
control the movement of a gas-cutting ma- 
chine. The gas-cutting machine is equipped 
with the standard head which is normally 
used in conjunction with a paper template. 
In normal operation, the operator controls 
the machine by hand so that the driving 
wheel follows the template around the work. 

The electronic control is added to this 
machine in several steps. The paper first 
explained operation of the steering motor 
and the manner in which it operates. To this 
assemb'y is added a lens tube which is also 
driven by the steering motor. The optical 
system is added to this lens tube. 

The operation of the control was described 
as the machine follows a straight line, a 
curved line, and sharp corners, and an ex- 
planation was given of the operation of 
the electronic control circuit which controls 
the steering motor in response to the signal 
from the scanning head. 


> ¢€ 
Machine-Cutting for Assembly 
Line Fabrication 


By C. O. ADAMS 


Welding Engineer, Delco Products, 
General Motors 


Division of 


HE PURPOSE of this paper was to present 

some applications of machine-cutting to 
assembly line fabrication of generator parts 
for Diesel-electric units required in the war 
effort. It first covered the requirements of 
cutting machines for assembly line opera- 
tion and the general methods of operation 
and layout. Then followed a discussion of 
tooling, processing, and production problems 
involved in the shape cutting, edge prepara- 
tion and scheduling of flame-cut parts. 

Mr. Adams stated that the cutting ma- 
chines available today satisfy the consistent, 
repetitive operation required for the use in 
line assembly methods of fabrication. The 
use of automatic tracing devices, templates, 
fixtures and job-setters responsible for ma- 
chine operation permits productive opera- 
tions with relatively unskilled operators, 
thus assisting the war manpower problem. 
However, a careful scheduling of cutting 
operations is necessary in order to maintain 
efficient and smooth fabrication line opera- 
tion. Factors such as floor plan layout, 
handling equipment, set-up time and incom- 
ing material schedules must be balanced 
and weighed carefully in preparing the cut- 
ting schedules, since these schedules control 
the assembly line. 

Careful scheduling will avoid delay and 
down time due to set-up changes and ma- 
terial flow. The same care and attention 
normally applied to machine tool operations 
are required to maintain efficiency in an 
assembly line involving machine-cutting. 
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A variety of technical papers was presented at the 


24th annual meeting of the Welding Society. Some 
of the more important of the 63 papers which were 


given at Chicago have been abstracted for this summary, 


Flame-Cutting Heavy Sections 


By R. L. Demy and E. Benyo 
Bethlehem Steel Co. 


ODAY’S wartime needs for fast delivery 

of heavy steel sections made it manda- 
tory to flame-cut sections of almost un- 
limited thicknesses. Therefore, new tech- 
nique and equipment were developed to ac- 
commodate torch cutting of massive forged 
steel sections up to 42 in. thick without the 
aid of a lance. .Flame-cutting is said to be 
“heavy” starting with sections upwards of 
20 in. 

For heavy cutting, the technique employed 
is essentially the same as for lighter work; 
the most difficult part is in starting. It is 
very important to allow sufficient time for 
flame preheat. The high pressure oxygen 
valve is then opened and the forward mo- 
tion of the torch started a fraction of a sec- 
ond later, gradually increasing this motion 
to full cutting speed. With these operations 
properly timed, the cut progresses down the 
face of the piece at a constant rate and with- 
out a sharp shelf forming at any point until 
it breaks through the bottom. 

This paper discussed various special kinds 
of shape-cutting and single purpose ma- 
chines, along with some outstanding heavy 
cutting jobs. Two three-dimensional pro- 
filing operations were discussed, one of 
which entailed cutting a 14 in. diameter hole 
in 36 in. thickness. A highlight was the de- 
scription of cutting five-throw crank-shafts 
from slabs 10 ft. wide by 25 ft. long, 25 in. 
thick in the main body with thicknesses of 
42 in. on the flange end. A cut through 51 
in. of an alloy ingot was also described. 


» <€ 


Welded Locomotive Boiler 
By E. G. Youne 


University of Illinois 


| er THE standpoint of the designer, the 
railway world was ready for the all- 
welded locomotive boiler about 30 years ago, 
as soon as weight-limiting specifications 
began to crowd against the engineer’s desire 
to apply the largest capacity boiler which 
could be used. But the welding art and the 
Interstate Commerce Commission were not 
ready until 1937 when, with the approval 
of the Locomotive Design Committee of 
Division V, of the Association of American 
Railroads, and the Bureau of Safety of the 
Interstate Commerce Commission, the 
American Locomotive Company built an ex- 
perimental all-welded boiler. This was ap- 
plied to a chassis of the Delaware and Hud- 
son Co., conformable with the railroad’s 


THE 


class H-6, a 2-8-0- type locomotive, 
the heaviest of this type in service. 

The Interstate Commerce Commissi 
quired that this boiler should operat 
stationary boiler for a preliminary s 
period, and to this requirement the ra 
added the provision of keeping the « 
in yard service for several months 
it was put on the road. The monthly, 
terly and annual boiler inspections have 1 
sulted in uniform reports of: “No I 
not even a simmer,” “all right,” etc 

The entire boiler is built by butt we 
together sheets which are in general « 
normal form and thickness of the conver 
tional boiler, retaining the usual stay 
construction of the latter. The shell is 1 
of a single sheet. For the usual thr 
sheet, a sheet making a ring contir 
around the top of the back end of the 
is used. For the dome, the normal pressed 
form is used, except that the skirt fi 
is made quite narrow, and is fitted 
welded into a hole in the top of the shel 
with a liner under the welded seam. Th: 
welds in the shell and outside firebox wer 
stress-relieved in accordance with the re- 
quirements of the ASME power boiler code 

The success of the project in general, in 
cluding the saving of over a ton of weight 
has resulted already in arrangements 
build additional boilers of this type. 


> « 
Locomotive Parts Fabrication 


By J. W. KENEFIc 
Supt. Railroad Service, Western Div., 
Air Reduction Sales Co 


— 90% of locomotive parts can b 
economically fabricated in railroa 
shops. Since the introduction of a special 
bearing bronze welding metal for bearing 
surfaces six years ago, many successful 
plications have been developed. Chief among 
these is the building up of driving | 
laterals. The bronze can be applied by th 
metal or carbon-arc methods, and little 
perience is necessary. Weld-deposited | 
erals have the advantage of not com 
loose and need no replacement; only an 
ditional overlay is necessary occasional); 
replace the metal worn away. 

Crown brasses are also reclaimed 
bearing bronze, by building up with 
metal and machining and deposit. Likew 
driving box shoes and wedges are restor 
though some roads build up on the « 
responding face of the driving box inste 

Among other locomotive parts which n 
be built up on bearing surfaces with f! 
bronze are trailer truck lateral plates, f 
ricated crosshead shoes, etc. 
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Under the subject of fabrication of loco- 
motive parts, this paper also included a 
ompl » description of the welded fabrica- 
tion locomotive driving boxes. These 
are made up of three flame-cut steel parts, 
welded together. The crown brass is 


deposited entirely by welding, and the box 
is babbitt finished. The fabricated box 
requires only 38 Ibs of brass in the crown, 
compared to 200 Ibs for the customary cast 
crown brass. 
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Weld-Bead Hardness Tests 


ak E. Harper and C. B. Votpricu 
Battelle Memorial Institute 


By ()S¢ 


7 ELD-BEAD hardness tests, using the ten- 
\ tative tests adopted by AWS, were 
made on 34 War Department steels. These 
steels included 22 plain carbon steels, 3 
nickel steels and 9 chromium-nickel steels. 

ll of the steels were tested at original 
plate temperatures of 65 F; those steels 
which developed hardnesses in excess of 
350 Vickers or showed cracks were welded 
at plate temperatures of 300 F, while steels 
which developed maximum hardness below 
350 were welded at -20 F. 

The paper gave details for the composi- 
tion of the steels, forging and normalizing 
practice, and welding and testing proce- 
dures. The lowest hardness at which a 
crack was found was 566 Vickers. Of the 
six steels which cracked with plate tem- 
peratures of 65 F, only one cracked when 
the plate temperature was raised to 300 F. 
Increasing the plate temperature from 65 
to 300 F decreased the hardness from 566 
to 421 for one steel. Decreasing the plate 
temperature from 65 F to -20 F had only 
a slight effect in increasing the maximum 
hardness, and in some cases lower hardness 
values were obtained. 
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Why the Weld Recorder? 


By J. VAN DEN Beemt and J. R. Fetcuer 
E. G. Budd Mfg. Co. 


4 Merce PAPER described the theoretical and 

practical application of the Ampere- 
Squared-Second-Recorder in checking the 
“invisible” resistance welding variables, 
Current and Time. (The other three vari- 
ables which determine the resistance, k, can 
be controlled by visual. shop supervision. ) 
The recorder can be used only with syn- 
chronously controlled welding timers and is 
considered as an accessory to good line 
regulation, voltage compensation, sequence 
timing and other devices for providing un‘ 
iorm welding control. 

lhe purpose of the recorder is to com- 
pare the electrical conditions under which a 
test weld is made to those of the welds 
made on the job. When used intelligently, 
it is said to be of great assistance to the 
production, welding supervision and weld- 

¥ maintenance departments. 
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Spot Welding Heavy Gauge Steel 


By Joun C. Barrett 
Taylor-Winfield Corp. 
be PAPER described a _ heavy 
welder, designed by the author’s com- 
any and equipped to provide seven differ- 
it currents during seven different time in- 


press 
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tervals as well as three additional time in- 
tervals for “off” times. These features make 
it possible to weld and heat treat harden- 
able steels in the welder by applying the 
proper values of current for the appropriate 
times. The welder was also equipped with 
a dual pressure system, which helps to 
prevent porosity and cracking in the weld. 

The steels studied were SAE 1020, SAE 
1065 and SAE 4130, in sizes from ™% to 
3% in. thick. Heat treatment, largely con- 
fined to the latter two steels, consisted of 
a grain-refining treatment and a tempering 
treatment. 

The investigations included studies of the 
proper welding procedure and of the type, 
times and temperatures of heat treatment 
to obtain high weld strengths. Excellence 
of welds was evaluated by shear and drop 
impact tests, by metallographic analyses, 
and by hardness surveys. Of these tests, 
the drop impact test proved to be the most 
valuable for determining proper techniques. 
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Stored Energy Welding 
of Mild Steel 


By J. M. Dresotp 
Yellow Truck & Coach Mfg. Co. 


By scapes energy welder was purchased 
by the company for the express pur- 
pose of studying its welding characteristics 
on copper, stainless steel and mild steel as 
well as on aluminum. The studies on mild 
steel were especially interesting because of 
the uniformity and minimum indentation 
found when using the stored energy ma- 
chine. Runs varying both heat and pressure 
were made from the start of coupon ad- 
herence to the point at which the electrodes 
fused to the metal in order to get as com- 
plete data as possible. 

According to the results of this study, 
the welding range of mild steel falls into 
four definite zones which are controlled by 
weld bead growth. Welding in the third 
zone proved to be the most reliable and 
best for production work: from the stand- 
points of metal finishing, tip life and the 
omission of flashing, spitting and extruding 
while welding. 

Quality of the welds made on a stored 
energy machine was found very uniform. 
The upper limit of the machine used was 10 
gauge mild steel. 

Enough information was obtained from 
the data to demonstrate the necessity for a 
weldability specification on mild steel if 
close control of weld strength uniformity 
is necessary. The variation found in steel 
weld strength was much greater than the 
variation of the machine. Steel weld 
strength variation will have to be studied 
in the future if real weld consistency is to 
be obtained, the author concluded. 
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Flash Welding of Nickel 


By W. F. Hess and ALBERT MULLER 


Rensselaer Polytechnic Institute 


_ PAPER discussed the establishment of 
satisfactory conditions for flash weld- 
ing % and % in. diam. rods of nickel, Monel, 
“K” Monel and Inconel. In order to 
establish these conditions, it was first neces- 
sary to study the changes in weld quality 
produced by changes in welding variables. 
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The more important welding variables are : 
cam shape, flashing distance, flashing time, 
amount of upset, time of current flow dur- 
ing upset, available short-circuit power level 
and material preparation prior to welding. 

Three major defects may be found in 
flash welds in the materials studied as the 
result of improper machine settings. These 
defects consist of fine oxide at the weld in- 
terface, trapped dendritic material at the 
weld interface, and partial melting of the 
grain boundaries in the weld region. 
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Planning for Shipyard Welding 
and Cutting 


By W. B. Bowen 
Welding Superintendent, 
Ingalls Shipbuilding Corporation 
i he IS PAPER covered the production meth- 
ods instituted by the Ingalls Shipbuild- 
ing Corp. at Pascagoula and by the Ingalls 
Iron Works at Birmingham, the codrdina- 
tion between these two points, the adapta- 
tion of the Birmingham structural fabrica- 
tion facilities to shipbuilding activities and 
the organization of the assembly shipyard 
at Pascagoula. It was the unique problems 
arising from the*350-mile separation be- 
tween fabricating shops and erection ship- 
ways that formed the chief points of dis- 
cussion. 

The C-3 vessel constructed at the Ingalls 
yard is all welded, using not a single rivet. 
Much more complex in design than the 
Liberty ship, it can be readily converted 
to cargo-passenger, transport or Naval use. 

The Ingalls shipbuilding plan utilizes the 
extensive structural fabrication facilities at 
the Birmingham plants for the purpose of 
sizing, shaping and assembling as many of 
the primary assemblies and subassemblies 
as can be shipped by rail or truck to the 
Pascagoula yard 350 miles away. Produc- 
tion at Birmingham is based on the fabrica- 
tion of units for five ships at a time. Al- 
most all of the structural fabrication fa- 
cilities, such as bending presses, drills, 
shears, punches, etc., formerly required for 
regular structural fabrication, are now 
being used to turn out ship parts. 

The shipyard itself was designed at the 
start for all-welded shipbuilding and was 
the first yard ever to be planned on this 
basis. In discussing the welding procedures 
followed, the author described in some de- 
tail the specific techniques applied on cer- 
tain types of seams and assemblies, elec- 
trode sizes used and weld footages per hour. 
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Evaluating Weldability 
of Alloy Steels 


By S. A. HERRES 
ist Lt., Ordnance Dept. 


b Bhesenrn a given steel into a structure 
which will not fail was stated by Lieu- 
tenant Herres to be dependent upon 
avoidance of the following difficulties: (1) 
formation of base metal cracks; (2) de- 
velopment of unsuitable mechanical proper- 
ties in the weld heat-affected zone of the 
base metal; (3) contamination of the weld 
metal by elements from the base metal; and 
(4) development of high stresses during 
welding. All of these were covered in detail. 


(Digests of Convention Papers continued 
on page 74) 
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Welding Bis Crane Girders 


Two traveling automatic welding heads are used to weld both webs 
of a girder simultaneously to one cover plate. 
welds are deposited at rates of from 35 to 50 ft of bead per hour. 


By R. L. KOHLBRY 


Vice-President, Machinery 
and Welder Corporation 


Whiting Corporation, of Har- 

vey, Ill., has specialized in the 
manufacture of overhead traveling 
cranes. Today, the company is fa- 
cilitating the handling of bulky war 
material by producing large quantities 
of simplified “Victory Cranes,” which 
are as stripped of all non-essentials 
as a battleship preparing for action. 


i YOR NEARLY 60 years, the 


Welding and Flame-Cutting 


In the manufacture of these war- 
time cranes, readily available mate- 
rials are employed to the maximum 
extent, and many time-saving pro- 
cesses such as welding and flame- 
cutting have been adapted to speed 
production of the massive crane gird- 
ers. Flame-cutting is used to shape 
the webs, cover plates and stiffeners 
from heavy plate stock, while a special 
automatic welding technique facili- 
tates fabrication of the big girders. 

Girders used in the support of 
such overhead traveling cranes as 
shown in Fig. 1 measure from 35 ft 
to 125 ft in length, 7% to 10 ft in 
height, 12 in. to 30 in. in width. Their 
top and bottom cover plates are made 
of % in. to 1% in. plate. The webs 
are of 4% in. to % in. plate stock. 
Stiffener plates of the same thickness 
as the side plates of a girder are in- 
serted perpendicular to the webs at 
intervals depending upon the size of 
the particular girder. 


Planning for Automatic Welding 


To increasé output with decreased 
welding man-hours, the company de- 
cided to convert to automatic arc 
welding for the long horizontal fillets 
which join the webs to the top and 
bottom cover plates. (Automatic 
welding is not used for the stiffener 
plates.) A preliminary analysis of 
the job showed that the most efficient 
procedure would be to weld the 
two bottom seams at the same time, in 
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Fig. 1—This 10-ton traveling crane built by the Whiting Corp. has a span of 74 ff 8'/2 In. 
and presents a neat streamlined appearance due to flame-cutting and automatic are welding 


a horizontal position, and then turn 
the girder bottomside up for the 
welding of the two seams joining 
the other cover plate to the webs. 
Thus each girder would require four 
%4 to ¥% in. horizontal fillet welds 
running the full length of the girder 
—from 35 to 125 ft. Twin traveling 
automatic welding heads to operate 
simultaneously on both sides of the 
girder were decided upon as the best 
method of meeting the above require- 
ments. 


Motor-Driven Floor Cranes 


In designing the automatic welding 
equipment, the Whiting Corp. drew 
heavily upon its long experience in 
the manufacture of traveling cranes. 
The traveling mechanisms, Fig. 2, 
are really floor cranes; they are 
driven along rails by a motor and 
have the necessary controls to per- 
mit selection of the proper traveling 





The two fillet 


speed for the particular job in pr 
ress. Flexibility in the spacing 
the heads to accommodate beams 0! ul 
different widths is obtained by a slid 
ing arm mounting. These units « 

be used at any height (within th y 
limitations of the equipment) and 1 t 
weld at any angle. They can also | 
reversed at the end of a continu 

seam and turned back to weld in | 

opposite direction—a decided adva 
tage and a great time-saver. 


A-C Welding Heads 


Each traveling unit carries a 5UU 
amp A-C welder and an automati 
welding head. The welder is a sta 
ard transformer-type with cap 
tors, assuring high efficiency, go 
power factor and the elimination 
arc blow. Heavily coated electro 
for shielded-arc welding are co! 
in reels above the welding heads a 
fed automatically to the work as t 
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welding progresses. An E-6020 class 
(horizontal fillet) electrode is used 
in diameters of 34g and %4 in. Weld- 
ing speeds of 10 in. per min for 
the % in. fillets and 7 in. per min for 
the % in. fillets can be attained. These 
speeds, of 50 ft and 35 ft per hr 
respectively, compare with the 35 ft 
per hr of % in. bead and 20 ft per 
hr of 3% in. bead that can be deposited 
by a fast hand weldor. 


Uniform Welds 


The use of automatic equipment in 
a measure simplifies the welding oper- 
ation and insures uniformity. Aided 
by the sliding arms of the traveling 
floor crane, the automatic head can 
be placed in position for welding; 
then angular adjustments may be ob- 
tained by means of a swivel joint 
By varying the angular adjustment, 
it is possible to vary the shape of the 
fillet so that an equal leg or unequal 
leg fillet may be obtained as desired. 
Are length adjustment is obtained 
by means of a hand screw in the 
head itself. 

These controls, coupled with the 
eed control which regulates the rate 
f travel of the éntire self-contained 
velding unit, make possible the pro- 
luction of near-perfect welds—or at 
ast welds of more uniform quality 
han can be consistently produced by 
anual methods. The simultaneous 
velding tends to equalize the heat 
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distribution and consequently mini- 
mize any tendencies toward distor- 
tion. 


Advantages 


The advantages for this automatic 
welding set-up are numerous. No 
joint preparation is required, the hori 
zontal and vertical plates being simply 
placed together at right angles. Both 
horizontal welds are made at the same 
time, decreasing the overall delivery 
time of these girders. Moreover, the 
actual speed increase has been quite 
material—enough so as to warrant 
the expense of the automatic equip- 
ment. Interruptions to welding 
caused by electrode-changing in the 
hand process are eliminated by the 
coil electrodes. The finished product 
has also been improved in appearance 
because of the completely uniform 
welds. 

Other advantages are of equal im 
portance. By eliminating the factor 
of operator fatigue, production is 
kept up at a constant level through 
the whole shift. The problem of 
positioning does not exist any longer. 
Arc length and speed can be closely 
controlled, thus assuring control over 
the distortion produced by the weld- 
ing heat. Most important of all, how- 
ever, is that the production of crane 
girders has been materially increased 
by the use of this process. 

Because of heavy wartime demands, 
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Fig. 2—-Crane beams to be 
welded are placed between 
the two welding units, 
which are driven along 
rails by a motor and speed 
reducer drive. These units 
carry all the necessary con- 
trols, a 500 amp A-C 
welder and an automatic 
welding head. Flexibility 
in the spacing of the heads 
to accommodate beams of 
different widths is obtained 
by a sliding arm mounting. 


this automatic equipment has to date 
been used solely for the welding of 
crane girders. However, the com- 
pany expects to use it for other pur- 
poses and on other products when 
the present emergency is over. 


Fig. 3—A close-up of the automatic 
head. An £-6020 electrode in con- 
tinvous coil form is used to deposit 
a Ye or Y% in. horizontal fillet weld. 
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Welding Methods for 


Copper 


HIS PAPER is to deal predomi- 
i nantly with the welding (fu- 
sion) of copper and its alloys, 
which should not be confused with 
the brazing of these alloys. It must 
also be pointed out that “bronze weld- 
ing,” as the term is generally used in 
industry, is a brazing process using 
brass brazing rods such as naval 
brass, low fuming bronze and manga- 
nese bronze. The term “bronze weld- 
ing” as used in this paper will refer 
to the welding of bronzes with bronze 
welding rods. 


Gas or Carbon Are 


The choice. of welding method and 
welding rod to be used naturally de- 
pends on the alloy and gauge of ma- 
terial being welded. Thin-gauge metal 
usually cannot be properly welded 
with the carbon-arc method because 
of the likelihood of burning through. 
Oxy-acetylene welding should be 
chosen for most thin gauge material 
because of its lower heat and better 
control of weld metal. 

The shape of the unit being fabri- 
cated is another factor in the selection 
of the proper welding method. More 
warpage can be expected on shapes 
other than tubular, and so the carbon 
arc would take preference here since 
it produces less warpage. Again, it is 
impossible on some materials to weld 
overhead with the carbon arc, neces- 
sitating the use of the oxy-acetylene 
method. 

The choice of welding rod is gov- 
erned by the choice of welding method 
and by the type of service the finished 
unit is subjected to. Consideration 
should be given to the amount of cold 
working the welded joint may be sub- 
jected to after completion. Corrosion 
resistance of the weld should be con- 
sidered when the finished unit is ex- 
pected to operate under corrosive 
conditions. 


Necessary Operations 


In all welding, best results are only 
possible when certain precautions are 
taken. Removal of dirt, grease and 
oxides must be effected. The proper 
flux should be used, and the resulting 
slag formed from each welding bead 
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and Copper Alloys 


*Part One—The welding of copper and its alloys, the 
brasses and bronzes, has shown considerable advance- 
ment because of the increasing use of the carbon are, 
coupled with the use of the silicon-bronze filler rod. 


By J. J. VREELAND 


Metallurgical Engineer, 
Chase Brass & Copper Co. 


must be removed in order to obtain ing the preheating and welding p 
the maximum density in joints re- ods. Quite often auxiliary torches 
quiring multiple bead welding. should be used to bring the metal uw 
Proper jigging and proper welding to welding heat and to continue | 
technique are also factors governing supply heat to the base metal in orde: 
results. Excessive movement of metal to facilitate welding. 
during a welding operation may re- In carbon-arc welding, it is perm 
sult in considerable trouble. In car- sible for the operator to stop welding 
bon-are welding, tack welding should at any time. When welding is r 
be done every 6 to 8 in. in order to sumed, however, it is quite important 
minimize the movement of the base that the arc be struck at a point ap 
metal. In oxy-acetylene welding, a proximately 1 in. back from the start 
proper allowance in the set-up of the 
welding joint must be made for the § et 
expansion or movement of metal dur- — mecagn Sins!” Chine Oe ie a 


Fig. 1—A carbon-are weld of tough pitch copper made with a high-tin phosphor-bronze weld 
ing rod. Note the intergranular bond and porosity in weld metal. The dark spots are copper- 
cuprous oxide eutectic in the base metal. Joint strength: 27,500 psi; magnification: 75X 
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Fig. 2—A carbon-are weld 




















of tough pitch copper made 
with a silicon-bronze weld- 
ing rod. Note the large 
holes in the base metal due 








to reduction of copper- 

















cuprous oxide eutectic. 
Joint strength: 18,000 psi; 











magnification: 75X. 
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No filler rod is added until the arc 
has been brought up to the point 
where the stop occurred. If the metal 
requires a slight preheat for success- 
ful carbon-are welding, it is advisable 
to preheat slightly before resuming 
the weld after a stop which has been 
long enough to allow the metal to 
cool to room temperature. 

In oxy-acetylene welding, it is not 
advisable to stop the welding for any 
period which permits much loss of 
heat in the base metal. If such stops 
in welding are absolutely necessary, 
preheating torches should be used to 
maintain the necessary heat in the 
base metal until welding can be re- 
sumed. 


Welding Tough Pitch Copper 


Oxy-acetylene welding of copper 
has been done for many years using 
welding rods of tough pitch copper, 
deoxidized copper and silver-bearing 
copper. Fairly satisfactory results 
were obtained, but hot working and 
cold working of the weld were requi- 
sites for good physical properties and 
density. The type of copper used 
(tough pitch) does not lend itself 
very well to gas welding methods. 

Tough pitch copper containing a 





small percentage of oxygen in the 
form of copper-cuprous oxide eutec- 
tic should not be welded with the oxy- 
acetylene method. When tough pitch 
copper is heated up to approximately 
1,680 F and higher, accumulations of 
the copper-cuprous oxide eutectic 
will occur in the grain boundaries. 
The extent of this segregation will 
depend upon both the time the copper 
is held at this elevated temperature 
and upon the temperature itself. Con- 
siderable segregation will occur when 
the copper is actually melted. The 
segregation oi the copper-cuprous 
oxide at least partially explains the 
inferior results obtained in attempt- 
ing to weld the heavier gauges of 
tough pitch copper by means of the 
oxy-acetylene method. Thinner gauge 
copper can be welded more success- 
fully because of the minimum length 
of time the copper is above the tem- 
perature at which segregation occurs. 
Brazing operations are performed at 
temperatures below or very slightly 
above this critical temperature, and 
no apparent segregation occurs. 


Carbon-Are Welding 


Carbon-arc welding of gauges of 
tough pitch copper heavier than 


Ye in. has shown no_ tendency 
toward copper-cuprous oxide segrega- 
tions. Phosphor-bronze type welding 
rods are recommended. The low-tin 
(1%%) or the high-tin (8-10%) 
rods have the necessary high fluidity 
and ability to wjthstand the high heat 
of welding. Both welding rod compo- 
sitions contain residual phosphorous 
(approximately 0.3%), which is 
added as a self-fluxing agent. Satis- 
factory results are obtained. How- 
ever, it is not advisable to weld thick- 
nesses of copper heavier than 3% in. 
with the phosphor-bronze type of 
welding rod, since multiple bead weld- 
ing has not proved successful be- 
cause of the hot shortness of the de- 
posited weld metal. 

The low-tin phosphor bronze is 
capable of withstanding cold working 
after deposition and should be used 
for fabrication if any cold working is 
to be done after welding. The high- 
tin phosphor-bronze weld metal is 
hard and brittle and will withstand 
only moderate cold working. Both 
rods handle equally well under the 
arc, with the high-tin rod taking pref- 
erence for the welding of heavier 
gauges. Fig. 1 illustrates the struc- 
ture obtained with a carbon are weld 
of tough pitch copper using a high- 
tin phosphor-bronze rod. 

Silicon-bronze rod should not be 
used for the welding of tough pitch 
copper. Lineal welding speeds are re- 
duced about 40% as compared to 
speeds using phosphor-bronze weld- 
ing rods because of the lower fluidity 
of silicon bronze. The slower welding 
speeds are responsible for a wider 
zone of reduction of the copper- 
cuprous oxide eutectic, yielding low 
tensile and free bend values. Fig. 2 
illustrates the greater amount of re- 
duction adjacent to the weld metal. 


Deoxidized Copper 


The use of deoxidized copper for 
welding work eliminates faulty re- 
al 





Fig. 3—~An oxy-acetylene weld on /, in. deoxidized copper that was made with a 
silicon-copper welding rod. Joint strength: 30,000 psi; magnification 2X. 
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Fig. 4——A carbon-are weld of deoxidized copper made with a high- 
silicon bronze rod. 


Joint strength: 32,300 psi; magnification, 2X. 
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sults attributable to the base metal. 
No copper-cuprous oxide eutectic oc- 
curs in deoxidized copper so there 
can be neither segregation nor reduc- 
tion of the copper-cuprous oxide 
eutectic adjacent to the weld. The suc- 
cess of this welding avill depend upon 
the choice of welding rod, capacity of 
heat available and welding technique 
employed. 


tends to permit faster lineal welding 
speed. For thicknesses over %@ in., 
this high fluidity increases the likeli- 
hood of a brazed joint instead of a 
weld. The resulting tensile strengths 
(non-reinforced) are much less than 
25,000 psi. 

The use of a silicon-copper weld- 
ing rod containing approximately 
0.15% to 0.3% silicon will produce 





Fig. 5—Junction of weld metal and base metal of the weld shown in Fig. 4. Note structure 
of the weld metal and the intergranular bond ai the junction; magnification, 75X. 


Rods for Gas Welding 


Oxy-acetylene welding of deoxi- 
dized copper has been used for a num- 
ber of years, and the results obtained 
have been directly dependent on the 
welding rod used. A tough pitch cop- 
per welding rod tends toward a 
highly porous weld, with tensile 
strengths (non-reinforced) running 
approximately 18,000 psi. This rod 
handles satisfactorily with a flux de- 
signed for copper welding. 

Phosphorous deoxidized copper and 
silver-bearing deoxidized copper 
welding rods give dense deposited 
weld metal with tensile values of ap- 
proximately 25,000 psi. The main ob- 
jection to phosphorous deoxidized 
copper rods is the high fluidity of the 
weld metal, which makes them hard 
to handle for welding in all positions. 
Satisfactory results are obtained on 
thicknesses of copper under %@ in. 
when welding is done in the horizon- 
tal position, but extreme difficulty is 
encountered on _ vertical-horizontal 
and overhead welds. When attempt- 
ing these types of welds, the highly 
fluid weld metal tends to run out of 
the joint. 

The high fluidity of these rods 
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exceptional results as to tensile 
strength, ease of welding in all posi- 
tions and soundness of weld deposits. 
The small amount of silicon present 
lowers the apparent fluidity so that 
a smaller pool of weld metal is ob- 
tained during the welding process. 


Fig. 6—-A square tubular 
bus installation preas- 
sembled by carbon-erc 
welding. Low-tin phos- 
phor-bronze welding rods 
were used for this job. 
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Positive fusion is more cert 


be 


cause of the lesser tendency of th 
weld to run ahead of the welding 
flame. Furthermore, the sam slug 


gishness of weld metal makes vert 
cal-horizontal and overhead 
easier, assuring the operator ob 
taining satisfactory fusion and 
cal properties. Fig. 3 illustrates ‘th, 
typical structure obtained for an oxy. 
acetylene weld of deoxidized copy 


Oper 
using a silicon-copper weldin; te 
To insure maximum density and free- 
dom from slag pockets, a satisfactory 
copper welding flux should be used 

When using the © silicon-copper 


welding rod, no back-up bar o1 
strip is required. With the proper pre 
caution and correct welding rod 
satisfactory penetration can be ob- 
tained. Because of its good results 
and comparative ease of welding in 
all positions, this method of we 
is recommended over other methods 
for pipes and tubing. 
Oxy-acetylene brazing of eithe: 
type of copper can be very easily don 
using the conventional yellow bra 
brazing rods such as naval brass 
manganese bronze, low fuming bronz tice 
and Muntz metal. The results ol to pi 
tained will depend on the type of fluy 
used and the skill of the operator 





Carbon-Are Welding 

Successful carbon-arc welding 
deoxidized copper depends both | 
the choice of welding rod and the 
pacity of heat available. It must 
remembered that, because of the hig! 
thermal conductivity of copper, hig! 
amperages and voltages are required 
to compensate for the rate of heat 
dissipation. A 600 amp _ machin 
should be used, one that is capabl 
holding an arc drawing at least 5 
while welding. It is acceptable pr 
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Fig. 7—A deoxidized copper pressure 


vessel that was carbon-arc welded 
with high-silicon bronze welding rods. 


tice on gauges of %4 in. and heavier 
to preheat the copper slightly in order 
to insure more sound weld metal and 
to lower the starting heat require- 
ments. 

Extensive investigations have 
proved that the silicon-bronze type of 
rod containing approximately 39% 
silicon is a superior rod for the car- 
bon-arc welding method. The weld 
metal is not extremely fluid under 
the arc, as is the case with phosphor- 
bronze rods, so welding speeds must 
be slower to insure a satisfactory 
density of weld metal. To obtain the 
maximum density of weld metal, a 
flux designed to slag off silicon oxide 
must be used. 

Phosphor-bronze Grade D welding 
rod has been used quite successfully 
for the carbon-arc welding of deoxi- 
dized copper. Since multiple bead 
welding is not recommended with this 
type of rod, the thickness of copper 
is limited to 3% in. (similar to the 
recommendation given for the carbon- 
arc welding of tough pitch copper). 
The ductility of the weld metal is not 
sufficient to allow much cold working 
or forming after welding. 

The high fluidity of the weld metal 
on heavier gauges of copper has a 
tendency to cause cold laps. To mini- 
mize this, the work should be tilted 
at an angle of 7 to 15 deg’ so that the 
velding will be done slightly uphill 

prevent the weld metal from flow- 
ing ahead of the arc. 

All carbon-arc welding of copper 

uld be done in a downhand posi- 

m, and the joint should be backed 

with a copper chill bar or strip. If 


< 





the bar is to be used and removed at 
ter welding, its thickness should not 
be less than ¥% in. It is recommended 
that a groove approximately ™% in. 
wide and 4%» in. deep be machined in 
the bar to aid in obtaining a proper 
penetration. Often, a chill strip ap- 
proximately 1% in. thick could be used 
and left as a reinforcement on the 
underside of the weld. 

Fig. 4 is a carbon-are weld of de- 
oxidized copper that was made with 
a silicon-bronze rod. Fig. 5 shows a 
much greater magnification of the 
junction of the weld metal and the 
base metal. In this illustration the 
structure of the weld metal and the 
intergranular bond of the junction 
can be viewed with great clarity. 

The carbon-arc method is not rec 
ommended as practicable for the weld 
ing of copper pipe unless a chill strip 
is used and all welds are rolling welds. 
Due to the necessity of maintaining 
high heats, burning through would 
result if no chill strip were used. It is 
very difficult to weld by this method 
in a vertical or overhead position. 

Fig. 6 is an installation of square 
tubular bus, preassembled by carbon- 
arc welding using low-tin phosphor 
bronze rods. Fig. 7 illustrates the ap- 
plication of carbon-are welding of de- 
oxidized copper to pressure vessels, 
using high-silicon-bronze rods. Fig. 8 
shows parts of an alcohol and 
ether processing plant. The deoxi- 
dized copper was welded with high 
silicon-bronze rods and underwent 
considerable cold-forming operations. 
However, the welded joints took th 
cold-forming operations without signs 
of fracturing. 


Fig. 8—A deoxidized copper alcohol and ether processing plant. 


Copper Alloys 


The welding of copper-zinc alloys 
(brasses) and copper-tin alloys 
(bronzes) will be discussed in detail 
in a later installment of this paper. 
It should be noted here, however, that 
the methods to be described will be 
largely “bronze welding” used in the 
sense mentioned in the first paragraph 
and not brazing. Brazing, it might 
be interesting to note, is defined in 
the Welding Handbook as: “a group 
of metal-joining processes wherein 
the filler metal is a non-ferrous metal 
or alloy whose melting point is higher 
than 1,000 F but is lower than that 
of the metals or alloys being joined.” 
To carry the distinction further, the 
Handbook also states that : “The melt- 
ing points of the filler rod and the 
base metal determine whether the 
process used is welding or brazing— 
whether the side walls of the base 
metal are melted or not.” 

In discussing the welding of the 
brasses, it will be necessary to con- 
sider separately the welding of the 
high-copper or “red” brasses (copper 
content around 80% or more) and the 
high-zine or “yellow” brasses, such as 
Muntz metal and naval brass, with 
copper contents ranging from 58% to 
80%. 

Under the bronzes, it will be neces- 

sary to consider silicon bronzes (cop- 
per-silicon alloys), phosphor bronzes, 
aluminum bronze and beryllium 
bronze. 
Part Two, dealing with the welding of 
high-copper brasses, high-zinc brasses and 
the various bronzes, will be published in an 
early issue of THE WELDING ENGINEER. 


The weld- 


ing was done with the carbon are using high-silicon bronze welding rods. 
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Applying Flash Welding 
To Airplane Construction’ 


Company purchased its first 

flash-weld machine. This in- 
vestment was not made without mis- 
givings on the part of some who 
questioned the wisdom of the outlay 
of such a large amount of cash. The 
machine was not purchased blindly, 
however, because the backers of the 
flash-weld process at Douglas had 
several applications in mind for it. 
The job which had been particularly 
troublesome was the fabrication of a 
heavy boiler flange. The total welding 
area was in excess of 2 sq in.; con- 
sequently, a 450 kva machine was 
purchased. 

Within a few months after the first 
machine had been delivered and put 
to work, it had saved its price in ma- 
terial and machine shop time. From 
then on, the use of flash welding in 
the aircraft industry was assured. 


The Flash-Welding Process 


In order to eliminate confusion, it 
seems advisable at this point to 
describe the process as we are using 
it for the welding of aircraft parts. 
“Flash welding” is the formation of 
a butt-type weld by means of an 
automatic flash-welding machine. The 
machine is a precision device of rug- 
ged construction. In its bare essen- 
tials it consists of one stationary 
platen and one movable platen 
mounted on accurate ways. The 
platens, in the electrical sense, are in- 
sulated from each other. Some sort 
of automatic drive unit is in- 
corporated to control the motion of 
the movable platen toward the sta- 


¥ five years ago, the Douglas 


Speed and strength are the two big advantages of flash 
welding—a process that is steadily growing in popular- 
ity throughout the aircraft industry. Tests show that 
non-heat-treated welds in chrome-moly tubing are equa! 
in strength to unwelded materials of the same analysis. 


By C. B. SMITH 


Process Engineering Dept., 
Douglas Aircraft Co., Inc. 


tionary one. A set of current-carry- 
ing “dies” is mounted on each platen 
and connected to a transformer so 
that the die sets will be opposite in 
polarity. Each of the two parts to 
be welded is clamped in its die in 
such a manner that it protrudes to- 
ward the other part in accurate align- 
ment. Suitable back stops or locating 
fixtures, if required, may also be 
mounted on the platens. 


Flashing Contact Areas 


An alternating current of high in- 
tensity but low voltage is now applied, 
and one part is moved toward the 
other. When the parts come into 
contact, the contact areas are flashed 
away by the intense current. The mo- 
tion of one part toward the other is 
so regulated that steady vigorous 
flashing is maintained, thus providing 
both a heating and a cleansing action. 
Flashing is caused to cease by sud- 
denly forging the heated parts to- 
gether and turning off the current 
before excessive heating during this 
“upset” period can occur and destroy 
or “burn out” the weld. 


Automatic Action 


The machine is automatic i 
once set:up, it repeats each cycl 
nearly an identical manner. C 
adjustments are provided for th 
rent magnitude, the travel time, th 
distance traveled during the flas! 
period, the platen speed at any | 
in the cycle and the time at whic! 
current is turned off with relatior 
the upset action. The methods 1 
by different equipment manu factu1 
for making these adjustments 
somewhat, as do other details 
machine construction; consequently, 
flash-welding applications have b 
strongly influenced by equipment 
sign. 

Since the first machine was put 
chased to doa_ specific job, 
enough preliminary research 
done to develop machine setti 
which would consistently prod 
satisfactory welds for this appli 
tion. As each new application 


* Abstracted from a paper presented at t 
nual meeting, AWS, Chicago, Oct. 18 t 


Fig. 2——The two threaded sections are welded to either end of 
¥% in. chrome-moly tubing in order to form this engine contro! rod 
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all the machine varia- 
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peared, similar cut-and-try tests were 


run. As a result. of these tests, it be- 
came apparent that one size of ma- 
chine was inadequate to cover the en- 
tire range of aircraft applications, 
and that definite engineering design 
data must be developed. Accordingly, 
an additional machine of 50 kva rat- 
ing was purchased and a research 
program established. 

[wo problems were in immediate 
need of solution: 

1. The development of a flash 
welding technique which would con 
sistently produce reliable results. 

2. The determination of the 
strength values of flash welds made 
using this technique. 


Finding Proper Settings 
The investigators discovered that 
comparatively large number of set- 


ting combinations would produce 
what appeared to be sound welds. 
With so many welding variables, 
some arbitrary selection of constants 
seemed necessary if any progress was 
to be made. This selection of con 
stants was based on recommendations 
received from one of the welding 
machine manufacturers for the flash 
welding of mild steel of rectangular 
cross-section. Inasmuch as aircraft 
applications are largely alloy steel 
tubing, before use could be made of 
the recommendations it was neces 
sary to convert our tube section to its 
equivalent rectangular section. This 
was done by simply considering that 
the same thickness applied for each, 
and dividing the area of cross-section 
of the tube by its thickness in order 
to obtain the equivalent width dimen- 
sion. According to the recommenda 


Fig. 3—-Oill cooler support. Special locating fixtures are required in 
order to hold the proper rotational relationship of the two end fittings. 


tion, width and thickness governed 
the total loss, of which about one-fifth 
was upset travel. The final or closed 
position of the clamping dies was 
based on thickness; the time used for 
flashing was based on area of cross- 
section; the current was to be set as 
needed. Many welds were made using 
settings based on these recommenda- 
tions, and the results were very 
gratifying. 

It was soon found that both the 
welders in use were too large in 
capacity for many small assemblies 
where flash welding seemed to be the 
most logical welding process. As a 
result, a 10 kva machine was pur- 
chased. These three machines, the 
450, the 50 and the 10, seemed to 
provide adequate coverage of the 
welding range, although there was 
very little overlapping. Extra equip- 
ment such as auxiliary autotrans- 
formers and a wide selection of cam 
shapes has increased the overlapping 
of machine ranges and has led to more 
consistent welding and more satisfac- 
tory performance. 


Tests Prove Weld Strength 


Samples of alloy steels were welded 
at proved settings and submitted for 
fatigue and tensile tests. In nearly 
every case tested, the parts failed at 
considerable distance from the weld, 
and those few which failed in the 
weld broke at values comparable to 
an unwelded control specimen. These 
tests have resulted in the acceptance 
of non-heat-treated flash welds as 
having a strength equal to that of un- 
welded material of the same analysis 
in the normalized condition. Thus as- 
semblies consisting of heat-treated 
end fittings flash welded to a normal- 
ized tube will, in general, require no 
subsequent heat treatment, provided 
the normalized tube is sufficiently 
strong. If a uniform strength at a 
higher value than normalized is re- 
quired, then heat treatment is recom- 
mended after welding unless ex- 
haustive tests prove otherwise. This 
acceptance of flash welds at 100% of 
the full strength of the parent ma- 
terial gives this process a_ weight- 
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saving advantage over gas or arc 
welds, which are frequently con- 
sidered by aircraft design engineers to 
develop a joint efficiency of 80%. 

The preliminary test results had 
been so favorable that the design en- 
gineers had released a number of new 
assemblies. Consequently, production 
had reached a level so that severe 
problems in respect to process control 
arose. Operator training was perhaps 
one of the most serious of these. In 
order to produce parts which would 
meet the tolerance requirements, the 
operator had to be able to read the 
blueprint, read machine calibration 
charts developed as a result of the 
tests and have the mechanical ability 
to make precise adjustments on the 
machine. 


“Set-up” Cards for Each Job 


The major part of the solution to 
the operator training problem came 
as the result of eliminating the use of 
calibration charts. This was accom- 
plished through the establishment of 
“set-up” cards (Fig. 1) for each job, 
on which appear the correct settings 
for all the machine variables. 

A control procedure somewhat 
similar to that customarily used for 
spot welding was established. Test 
coupons are to be made whenever a 
new set-up is made. These are checked 
for alignment, appearance, material 
loss and weld quality. The action of 
the machine is carefully observed so 
that discrepancies in set-up technique 
can be detected. The results of these 
checks have been very reliable. 

The usual test coupon consists of a 
weld joining two pieces of tubing, 
each 6 to 8 in. long and of the proper 
diam. The usual weld quality check is 
to load the test coupon to destruc- 
tion in tension. The coupon must 
break outside the weld-affected area 
in order for the set-up to be approved 
for production parts. These checks 
are repeated at intervals of not to 
exceed 2 hr. The results are recorded 
on the bottom half or back of the set- 
up card. 

As production increased, 


we no- 


ticed greater variation in the di- 
mensions of the unwelded details. For 
the parts to be usable, steps had to be 
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Fig. 4—Flash-welded engine mount strut. 
fo normalized 1'/, in. 


taken during the flash-welding process 
to partly compensate for errors made 
in the preliminary machining. oe 
compensation must, of course, be 
the nature of a deviation from an - 
proved setting; hence a doubt can 
be raised as to the quality of the weld. 
This implies a need for some reliable 
method of inspecting weld quality. 

Both magnetic and X-ray inspec- 
tion have proved accurate only when 
the weld can be machined free from 
flash material. Since it is often im- 
possible to clean up the inside of 
tubular assemblies by machining, ex- 
treme caution must therefore be taken 
when such inspection methods are 
used in order not to reject sound 
parts. 


Testing by Proof Loading 


The problem of inspection has been 
met fairly satisfactorily by proof 
loading all parts to which a load can 
be applied. The manner of loading 
and the load used are for the exclusive 
purpose of testing the weld and bear 
no relationship to the function of the 
part in the airplane. Sometimes it 
may be a bending or a torsion load, 
but most frequently it is a tension 
load. In any case, the load applied is 
60% or less of the minimum ultimate 
strength which the part would de- 
velop if the weld were sound. AIl- 
though this proof load is usually quite 
different from the load in service, it 
is very carefully calculated so that 
there can be no danger of damage to 
the parts. Records are kept so that 
a possible cause of defective welds 
may be traced by noting where trouble 
appears most frequently. Our rec- 
ords indicate that from one to five 
flash welds per thousand normally 
fail in the proof loading. 


Can Attain High Output 


The flash-welding production rate is 
fairly high. Two welds per minute 
are not exceptional for small parts, 
while 15 to 20 welds per hour can be 
expected on the larger parts. This 
rate gives rise to frequent set-up 
changes since the number of like parts 
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This assembly consists of heat-treated ends welded 
tubing. Both ends and tubing are of X-4130 chrome-moly st: 





Fig. 5—flash-welded engine mount ring 
forging in the proof loading jig. 
loading has so far proved the most 
practicable method of testing flash welds 


Proof 





Fig. 6—Completed engine mount assembly. ‘he 
ring shown was forged and not flash welded 
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Fig. 7—Fflash welding of hydraulic pistons. 


is fairly small—releases of 500 like 
units would be considered large. 

The above condition in aircraft 
flash-welding is one which will prob 
ably always exist. In_ peacetimes, 
fewer parts are needed, while in- war 
times the amount of material which 
can be tied up in any one assembly 
is closely controlled. We believe in- 
sufficient attention has been paid to 
this problem. 


Possible Time Savings 


In our opinion, much improvement 
could be made in the methods of hold- 
ing the clamping dies in place. In 
our experience, no set of dies has 
ever been installed in a flash welder 
without needing adjustment. 
Fifty per cent of the entire set-up 
time could be saved if provision for 
fast, accurate adjustment of these dies 
could be incorporated in the machine 
design, perhaps through arranging a 
horizontal, a vertical and a swivel ad 
justment of the entire stationary 
platen by means of a calibrated worm 
screw for each. Another 25% saving 

set-up time could be accomplished 

equipping the machines with pre 
ion back stops. These should be 
signed so that special locating fix- 
res could be installed in a minimum 
ne and yet be sturdy, enough to 
thstand the full upset pressure. Ex- 
eme care in the design of this item 
warranted: a clumsy design may 
nit the usefulness of the machine 
rough interference with the parts to 

welded, while inaccurate align 
ent will not permit holding the re 
ured tolerance. 


some 
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Fittings to Tubing 


Most aircraft flash-welding applica 
tions are at present on SAE X-4130 
(chrome-moly) steel. The majority 
of the assemblies consists of end fit- 
tings welded to tubing. In a few cases, 
two forgings of irregular section have 
been welded together, and some prom 
ising experimental work has been done 
with matched steel pressings. But the 
flash welding of extremely long 
lengths of sheet stock has been avoided 
because of the expensive specialized 
equipment required. 

Although it is occasionally neces 
sary to normalize a flash-weld assem 
bly in order to facilitate machining, 
considerable time is saved by eliminat 


ing unnecessary heat treatment and 


Fig. 8—lLanding gear as- 
sembly. flash- 
welded members are used 


Seven 


in moking up this gear. 
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the resultant warpage which such heat 
treatment causes. 

Some assemblies may become her- 
metically sealed as the result of flash 
welding. On these, pressure relief 
holes should be drilled prior to any 
heat treatment in order to remove any 
danger of bursting due to internal 
pressure when heated. Such holes 
need not be drilled if heat treatment 
is unnecessary, and no internal pro- 
tective coating need be applied since 
the amount of oxygen and water vapor 
within a hermetically sealed assem- 
bly is limited, and corrosion caused 
from these sources is correspondingly 
negligible. 


Flash-Welded Control Rods 


Fig. 2 shows threaded control rods 
of the type used by the hundreds in 
aircraft production. Either a 10- or 
a 20- kva machine can be used satis- 
factorily for the production of these 
tubular assemblies. The part is 3 in. 
OD, 0.035 in. in wall thickness. For 
welding, a travel of %4¢ in., includ- 
ing upset, is used; this takes place in 
approximately one second. A distance 
of %» in. separates the moving and 
fixed clamping dies at the end of the 
weld cycle. Although SAE X-4130 
steel is used, no heat treatment for 
this assembly is required after weld- 
ing. 

Fig. 3 shows an oil cooler support 

an assembly quite similar to the 
control rods except for the type of 
end fittings. In welding this assembly, 
special locating fixtures are attached 
to the machine in order to hold the 
rotational relationship of the end fit 
tings 


Motor Mount Applications 


Fig. 4 shows the details of a flash- 
welded engine mount strut of 1% in. 
diameter. This assembly consists of 
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Fig. 9—flash-welded bracket assembly. 


if —— . 
Fig. 11—The copper alloy mandrel af the a 


left solved the clearance problem en- 
countered in the flash welding of the 
bracket assembly shown in Figs. 9 and 10. 


heat-treated SAE X-4130 ends that 
are flash welded to normalized SAE 
X-4130 tubing. Fatigue tests have 
demonstrated that subsequent heat 
treatment is unnecessary. However, 
the finish machining is performed 
after flash welding in order to hold 
the close tolerance on length and the 
accurate alignment of the tapped holes 
which are placed in each end. 

Fig. 5 shows a flash-welded engine 
mount half ring in the jig used for 
proof loading. In this case, two match- 
ing forged sections are welded. Fig. 
6 shows the complete engine mount 
assembly. The forged ring shown in 
the picture was not flash welded. Dif- 
ficulties in procurement of the one- 
piece forging, however, gave rise to 
the welded construction. 

Fig. 7 shows a flash-welding ma- 
chine in operation. In this case, the 
part being welded eventually becomes 
a hydraulic piston assembly. Pro- 
vision is made for finish machining 
after welding in order to hold the re- 
quired tolerance. 


Landing Gear Assembly 


Fig. 8 shows the landing gear as- 
sembly. Seven flash-welded members 
are used in making up this gear. Be- 
cause of the strength requtrements, 
all the parts in this case are heat 
treated after flash welding. In order 
to hold the close dimensions, the finish 
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Fig. 10——Bracket assembly shown in Fig. 9 as it appears in the machine just after flash welding 






machining is done after the heat 
treatment. 

In Fig. 9 is shown a bracket assem- 
bly completed except for machining. 
Fig. 10 shows the assembly in the 
machine just after the welding has 
been completed. Note that a mandrel 
was used to hold the base of the 
bracket in alignment. This mandrel 
was of copper alloy and served to 
catry the welding current. Fig. 11 
shows the mandrel, the base plate and 
the tube on which the end has already 
been welded. This picture also shows 
the head of the draw bolt by which 
the mandrel is expanded after it has 
been inserted into the hole in the 
base plate. This particular welding 
technique is used because of clearance 
problems on the machine. 

Conclusions 

It seems advisable to review briefly 
the exact procedure used for setting 
up a new flash-weld job. The values 
given are typical for SAE X-4130 
(chrome-moly) steel: 

1. Test coupons representing the 
job are procured. These are cleaned 
by sandblasting or by pickling in order 
to provide a good electrical contact. 

2. The machine is set-up to give 
the total travel required for welding. 
From 20% to 35% of the total travel 
will be upset travel. The exact values 
must be determined experimentally. 


3. The closed position of the cl 
ing dies for most jobs will be as 1 


together as possible, to ai 
taining alignment. Space 


left for the upset to form 
mum value for this is ‘ 
thicknesses under 0.040 in 


additional 0.040 in. thickness add 


In. 


3 


11 

must 
\ 

6 il 


f 


4. Adjust the speed and current 


steady vigorous flashing. 


\ FOOE 
— 


liminary speed setting will caus 
flashing travel to take place in 

equal in seconds to about five 1 
the area of a cross-section in sq 


inches. 


5. For some parts, 


particul 


those with a wall heavier than ¥ g 
some benefit may arise from bev 


the end of one of the parts. 


The « 


shape of the bevel is not critical 
purpose is to prevent two perfe 
matched machined surfaces from 
ing into contact and because of 


current-carrying capacity 
flashing from starting. 


I 


yrevent 


6. Trial welds are made until 


external appearance is 


satisfact 


Some of the welds are then subj 
to tensile loads, while others recé 


metallurgical examination. 
sults of these tests are 


If the 


satisfact 


the final setting is recorded on 


set-up card, and productiot 
proceed. 


} 
I 


can 
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Reclamation by Hard-Faecing’ 


Many machine parts badly needed during the present emergency 


can be reclaimed at less than the cost of new parts and given 


greatly increased resistances to wear, abrasion and corrosion. 








ARD-FACING is the placing of an 
overlay of metal inherently 
hard and wear- or corrosion- 
resistant on a metal part not possess- 
ing these qualities or on a part worn 
or corroded to the point where it may 
be unserviceable. The overlay may be 
applied by oxy-acetylene welding, 
etal arc welding, carbon arc welding 
or furnace welding. 


Applications of Each Process 


Oxy-acetylene hard-facing is usual- 
done with a standard oxy-acetylene 
welding outfit, although some manu- 
facturers of welding equipment have 
lesigned special tips for applying 
hard-facings. This method is gen- 
erally used when applying the non 
ferrous hard-facings. Very large 
parts have been, successfully hard- 
iced by the oxy-acetylene process 
vhen properly prepared and handled. 
Metal-arc welding is used for ap 
lying most ferrous-base hard-fac- 
ngs, as well as for non-ferrous hard- 
cings in cases where the part was of 
ich size or shape as to be unusually 
lificult to hard-face by the oxy-acety 
ne process. ; 
Carbon-are welding is used on some 
ypes of hard-facings which are sup 
lied in paste or powder form. These 
iard-facings are spread on the part 
nd fused in place with the carbon 
re. This method actually forms an 


lloy of the hard-facing particles and 
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By F. G. JONES 


Wall-Colmonoy Corp. 


This lubricated plug 
valve, used in the 
high-temperature re- 
fining of 
grade gasoline, 
reclaimed from the 


aviation 
was 
effects of corrosive 
sulphur compounds in 
vaporized oils. The 
pictures show the 
valve before and after 
machining. The chro- 
mium - boron - nicke! 
hard-facing (non-fer- 
rous) provides resist- 
ance to both abrasion 
and corrosion. 


the base metal ; it is usually used wher: 
the part can be placed in service in 
the “as-welded” condition. 

The various furnace welding and 
brazing methods are found most suit- 
able for applying hard-facings to small 
parts or to large quantities of dupli- 
cate parts. A casting of hard-facing 
metal is bonded directly to the part 
(if the alloy lends itself to this meth 











These 
valves were reclaimed by non-ferrous hard-facing. 


Tractor valves before and after machining. 


1943 





od) or by low-temperature brazing or 
copper brazing. The method of ap- 
plication of the hard-facing overlay 
must be determined from the type of 
hard-facing to be used and the size 
and number of pieces to be hard- 
faced. 


Types and Grades 


Various types of hard-facing ma- 
terials are manufactured for wear 
resistance, corrosion resistance, im- 
pact resistance, resistance to erosion 
or combinations of these qualities. 
The various grades are manufactured 
to suit conditions under which the 
hard-facing overlay must be put in 
condition for use. In most cases, the 
hardest possible grade is chosen, pro- 
vided it meets the requirements as to 
type. 

Usually, these hard grades must be 
ground. If the part to be hard-faced 
is of such a shape or size that it is 
not practicable to grind it, then a 
softer grade which can be machined 
should be chosen. In most cases, the 
oxy-acetylene deposited, non-ferrous 
hard-facings offer a greater choice 
along this line. 


Essential Qualities 


The various types of hard-facings 
are alloyed in their various combina- 


ibstracted from a paper presented at the an 
nual meeting, AWS, Chicago, Oct. 18 to 21. 
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These forming rolls were hard-faced with a machinable grade of chromium-boron-nickel 
hard-facing, which provides resistance to wear yet has a hardness of only 40 Rockwell C. 


tions for definite reasons. The non- 
ferrous alloys, such as the chromium- 
boron-nickel alloy or the chromium- 
tungsten-cobalt alloy, are designed for 
corrosion and wear resistance and re- 
sistance to erosion at high tempera- 
tures. The ferrous-base hard-facings 
seem to be less suitable for high-tem- 
perature operations but have definite 
advantages where there are either 
severe impacts or else a succession of 
milder impacts along with abrasion. 
The main requirements of a hard- 
facing seem to be that it must have 
a low coefficient of friction, and that 
it must not flow under pressure or 
impact. A low coefficient of expan- 
sion is also desirable. The hard-facing 
need not possess work hardenability, 
although this, too, is quite desirable 
for some uses. It should also have a 
very high resistance to galling against 
itself or against other materials. 


Saving Alloy Steels 


The essential use of hard-facings, 
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under the present emergency, is to 
save our supply of strategic elements. 
Some of the hard-facings available 
use no strategic raw materials what- 
ever, and serious consideration should 
be given to the possibilities of using 
these types. 


Hard-Faced New Parts 


Serious study should be devoted to 
the hard-facing of new parts in view 
of the present conditions. Many new 
parts designed of alloy steels in order 
to secure hardness to resist wear or 
abrasion could often be made of plain 
carbon steel and hard-faced where 
the wear is to occur. Parts which are 
so hard-faced will usually outwear a 
hardened steel part many times while 
using less of the now so urgently 
needed strategic raw materials. 

As an example of the value of hard- 
facing methods for reclamation pur- 
poses, one machine part weighing 46 
Ibs was reclaimed by only 2% lb of 
non-ferrous hard-facing material ap- 


These mild steel sand mixer paddies were hard-faced to prevent wear and used to replace chilled 
iron paddies in a foundry. The hard-facing was a chromium-boride paste, fused with the carbon arc. 





plied by the oxy-acetylene pro 
produce a new part, 183 Ib « 
alloy steel plate would have 
quired. 


Forming Rolls and Hammers 


Rolls forming % in. thie 
rolled steel plate were made 
hardening tool steel and | 
to 65 Rockwell “C” in an att 
prevent wear. There was c 
able breakage. The worn and 
forming rolls were reclaimed 
non-ferrous hard-facing alloy. 
latter had a hardness of only 40 
well “C,” making it possible 
chine the reclaimed rolls. The 
faced rolls have now operated a 
as the hardened steel and y 
breakage. The reclamation of 
required from four to six lb of 
facing alloy, whereas about 70 
tool steel would have been re 
to make a new roll. 

Another example of the allo 
savings made possible by hard 
is the reclamation of hammer 
hammers pulverizing an asb 
product. These were made of 
ened high-speed steel, a materia 
would operate successfully for 
three months. The hammers 
hard-faced with ferrous-base 
facing applied by oxy-acetylene 
ing, and the reclaimed hammers 


This flight conveyor was hard-faced with a paste 

that was painted on with a paintbrush and fused 

with the oxy-acetylene torch. The cufting knives 
were also hard-faced by the same method 
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HOW TUBE-TURN 


WELDING FITTINGS 


BENEFIT WAR 
INDUSTRY 





















Save from 50% to 75% time by pre-assembling difficult piping 
sections like this in the shop. Tube-Turn fittings are ready to 
use. They simplify lining-up, require only easy, circumfer- 
ential butt welds. This insures faster, better and safer welding 


by either veteran or novice welders—a real war production help. 














Note how the welded connection virtually forms a continuous 
tube without joints—insures permanently leakproof, trouble-free 
connections that last as long as the pipe itself! Such mainte- 
nance headaches as leaks, gasket changes, bolt tightening, caulk- 
ing, threading, and difficult insulatings are totally eliminated. 


TUBE TURNS (INC.) Louisville, Ky. Branch offices: New York, Chicago, Philadelphia, Pittsburgh, 
Cleveland, Dayton, Washington, D. C., Houston, San Francisco, Seattle. Distributors in principal cities. 
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Look at the weight saved by using an 8” Tube-Turn elbow 
instead of a heavy 8” cast iron flanged ell with companion 
flanges, studs and nuts. Multiply this saving by the many 
fittings in any piping system and it’s easy to see how Tube- 
Turn fittings save tons of weight, metal and critical materials. 











S~—SavVve 


Contrast the space saved in these compound turns by using 
Tube-Turn elbows instead of flanges. Tube-Turn fittings require 
less space, permit streamlined, compact layouts and neater, more 
efficient piping. Elbows can be cut to any odd angle. Saving 


space is important in most industries, is vital in shipbuilding! 








lasted six months. Thus a few pounds 
of hard-facing saved many times their 
weight in high-speed steel, which cer- 
tainly is strategic at the present time. 


Another example of the reclamation 
of hammers for hammer mills is that 
of 39 manganese steel hammers. The 
carbon-are process was used to apply 
six lb of a paste form of hard-facing 
material which contains no strategic 
materials. The hammers were then 
maintained in good condition by ap- 
plying 1% lb of the same material— 
15 applications in all. The hard-faced 
hammers crushed 158,000 tons of ce- 
ment rock, whereas the non-hard- 
faced hammers would crush only 77,- 


000 tons. 
Fans, Valves, Pumps 


Induced draft boiler feed fans made 
of alloy steel plate would operate 
about four months. A paste-type hard- 
facing, applied by carbon arc, in- 
creased the life of these fans to 17 
months. The hard-faced fans were 
of plain carbon steel or boiler plate, 
and the paste-type hard-facing con- 
tained no strategic material. 

An example of the use of corrosion- 
resistant and wear-resistant hard-fac- 
ing is provided by the large cock 
valves used in corrosive solutions in 
oil refining. Valves of corrosion-re- 
sistant steel required relapping (to 
seal them so they would shut off) 
every six months. Hard-faced with 
a non-ferrous hard-facing alloy by the 
oxy-acetylene process, valves of the 
same type have been in operation over 
18 months without relapping. The 
original corrosion-resistant steel 
valves are now to be reclaimed with 
the same hard-facing material. 


Turbine-type pumps made of cor- 
rosion-resistant iron alloys for use in 
coke by-product plants were reclaimed 
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Hard-faced pump sleeves 
for pumping corrosive 
boiler solutions. Made of 
seamless tubing, the 
hard-faced sleeves re- 
placed solid stainless 
steel units. The latter 
lasted only three weeks 
as against nine months 
for the more economical 
hard-faced sleeves. Left 
to right: biank showing 
undercut for hard-facing, 
welded sleeve and sleeve 
after finish grinding. 


with a non-ferrous hard-facing alloy 
by the oxy-acetylene process; the re- 
claimed pumps last more than three 
times as long as the originals. 


Die Life Lengthened 


Draw dies 15 in. OD by 7% in. ID 
by 34%. in. thick were hard-faced in 
9 hr with 14 lb of non-ferrous hard- 
facing. These dies were heated to 
400 F, and a very thin layer of hard- 
facing material, known as a tinning 
coat, was applied by the oxy-acetylene 
process. The dies were then heated to 
1,200 F while the welding progressed 
until the hard-facing had been built 
up to a layer %g¢ in. thick. If the 
die cooled below a visible red heat, 
the welding was stopped and the die 
reheated to the 1,200 F temperature. 


Hard-faced, these high- 
speed lathe centers were 
able to run for three weeks 
without grinding. Previ- 
ously, they had required 
regrinding every day. 





3efore hard-facing, harde1 
steel dies lasted only 30 days 
to be repolished every day 
hard-facing, the dies ran 30 . 
fore repolishing. A hard-fa 
put in operation on Dec. 15, 19 
still operating on Aug. 3, 1943 

Another example is that of 
automobile fender die which 
tered at the change of models 
use of a machinable grade 
ferrous hard-facing. This di 
built up at one point to approxi 
2 in. thick, the build-up tapering 
to nothing in about two feet 
direction. The 50 or so poun 
hard-facing required to do tl 
saved a new 3,000 lb casting of 
cast iron, all the machining a: 
alteration of the pattern, if not 
pattern. 


Reclaiming Lathe Centers 


Machine parts used in the pr 
tion of war materials can be recl 
very easily. To cite one case, a 
speed lathe center was being reg 
each day. When it had worn too 1 
for further grinding, this centet 
hard-faced and then ground at 
trifling total cost of $2. After h 
facing the center required regrind 
only every 21 days. 

Many parts other than those p1 
ously listed can be reclaimed at 
not higher than a new part and 
the advantage of additional lif 


seems quite urgent that each 


every user of machine parts should 
his best during the present emet 
ency to save strategic materials 
expanding the use of hard-facing 
every way possible. 
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HELPING TO socn vous WARTIME PRODUCTION PROBLEMS 


for Better Wartime Service... 
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Sciaky Announces the Opening of Two 
New Engineering and Service Offices 


It has always been Sciaky Bros. goal to offer the best of 
engineering advice on resistance welding problems and to 
supply the maximum of service to our customers. Strategic- 
ally located in the two greatest war producing areas, these 
two new offices will serve to speed up information or service 


on Sciaky resistance welding. 


SSsciacy SSros. 


4915 W. 67TH ST., CHICAGO 38, ILLINOIS 





Write today for Bulletin No. 101-B describing 
the latest Sciaky press type spotwelder for 
aluminum and light alloys. Please use com- 
pany letterhead. 
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REPRESENTATIVES 
CARDINAL SUPPLY CO. INTERNATIONAL MACH'Y CO. 
427-30 Sunderland Blvd. 73 Roberts St. 
Omaha, Nebraska Hamilton, Ontario, Can. 
C & H SUPPLY CO. MARSHALL SUPPLY COMPANY 
2723 First Avenue South 109 West First Street 
Seattle, Washington Tulsa, Oklahoma 
C & H SUPPLY CO. SPECIALTY EQUIP. & MACH’Y CO. 
1725 East Second St 230 Park Avenue 
Wichita, Kansas New York, N. Y. 
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Fig. 1 — Extreme contrasts 
of light and darkness in 
welding areas cause harm- 
ful eyestrain and should 
always be avoided. 


Better Light for Welding! 


By JOHN J. NEIDHART It isn’t a paradox but a practical need which is not 
Engineer, Lighting Division, being recognized in all too many welding shops. This 

Westinghouse Electric & Mfg. Co. . ; ° ° ° 
article tells what to do in order to obtain optimum 


sik Sidi clientes aualiasi tin lighting efficiency from your present installation. 
H mination enable war workers to 


produce more goods with less 
effort. It might be thought that in the 
welding shop the brilliant flame or 
arc would yield all the light needed 
for any job. True, but the necessity of 
constantly adjusting the eyes from 
the glaring arc or flame to the com- 
parative dimness of everything else 
causes eyestrain which could be mini- 
mized by diminishing the contrast. 
Since weldor’s eyes are valuable—as 
is evidenced by the large quantity of 
shaded lenses and goggles purchased 
every year to protect them—proper 
illumination is as necessary to the 
welding shop or welding department 
as anywhere else. 

To obtain the best lighting, it is 
essential that the installation be care- 
fully planned. However, we shall not 
discuss the design of the lighting in- 
stallation here but shall see instead 
how the optimum lighting efficiency 
of any lighting installation may be 
obtained and maintained. 














Fig. 2—-A well lighted welding shop. Note how the glare of the torch 
flames has been minimized by increasing the brightness of the surroundings. 


Painting the Surroundings 


The efficiency of a given lighting 
installation is dependent upon: (1) _ first of these factors is attained by percentage of the total light if tl 
the ability of the surrounding surfaces proper painting. "surfaces are not painted a light c 
to reflect light and (2) the mainte- Ceilings, walls, trusses, columns and which will cause most of the lis 
nance of the lighting equipment. The machinery may absorb a considerable striking them to be reflected and 
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So says the proverb! 


Yet, almost overnight, American shipbuilders— 
“old dogs” at their business—/earned the entirely 
“new trick” of constructing steel cargo vessels and 
war vessels by welding. If they hadn’t, the “bridge 
of ships” that made the conquest of North Africa 
and the invasion of Europe possible would still be 
just a pipe dream. 


Contributing much to the shipbuilding industry’s 
phenomenal production records is the “researched 
line” of McKay Welding Electrodes, a preponder- 


ance of which now goes into all-welded ship con- 
struction. 

In addition to these McKay Electrodes of Stain- 
less, Alloy, or Mild Steel for every welding purpose, 
McKay Chain—its production stepped-up more than 
400%—plays a vital role in maritime uses; and 
McKay Tire Chains help maintain the efficiency of 
both civil and military transportation. 

It’s no “trick” to learn how the McKay line can 
speed your production schedule, 

Simply write us! 


GENERAL SALES OFFICES: YORK, PA. 


PITTSBURGH, PA. 


COMMERCIAL CHAINS TIRE CHAINS 














Fig. 3—Take down lamps and reflector 


for cleaning at regular intervals. 


increase the amount of light reaching 
the working plane.* 

Before and after checks on the il- 
lumination in various factories have 
proved that the illumination may be 
increased 100% or more by proper 
painting alone. An Ohio manufac- 
turer, for example, found that the 
illumination in his factory was in- 
creased from 5 to 15 footcandles 
merely by repainting all interior sur- 
faces to prevent absorption of light. 


What Paint to Choose 


Reflectivity: Since high reflection 
factors lead to high efficiencies, it is 
very desirable to paint all ceilings, 
walls, trusses and columns with a 
paint having a reflectivity of 75% or 
better (except for a darker wainscot 
below the working plane). Although 
it will not be possible to maintain this 
high reflection factor for an extended 
period of time in factory areas having 
a dirty or oily atmosphere, the reflec- 
tivity will at all times be higher than 
it would be if it had been low initially. 
Furthermore, the reflectivity can al- 
ways be restored to its initial value by 
repainting or perhaps merely by wash- 
ing. 

Glossy finishes should always be 
avoided, for the resulting specular re- 
flections of the light sources will cause 
annoying glare. A matte finish will 
provide for greatest diffusion of the 
light and will completely eliminate 
specular reflections. However, a semi- 
matte or egg shell finish is usually 
more satisfactory since it has a 
smoother surface which does not col- 
lect dirt as easily as the relatively 
rough surface of a matte finish. 

Durability: Since the reflectivity 
~ © In welding booths, the interior surfaces should 
be painted to absorb excess light and avoid glare 
-—The Editors 
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of the paint may eventually -be im- 
paired through the collection of dust 
and dirt, it is advisable to select a 
moisture-resistant paint which may be 
washed frequently with soap and 
water. Special fume and moisture- 
resisting paint should be employed if 
the painted surfaces are to be exposed 
to vapors and gases. 


Color: In general, all surfaces ex- 
cept those of machinery should be 
painted white. White has a higher 
reflectivity than any color and helps 
create a bright, cheerful atmosphere. 
White paints are often tinted slightly 
with blues or yellows. Tests have in- 
dicated that the natural or warm 





Fig. 4—Wash the reflector thor- 
oughly with soap and water. 


whites depreciate less with age than 
do the blued whites; slightly blued 
whites, however, are often the most 
desirable when used with incandescent 
lamps or white fluorescent lamps since 
the blue tint will tend to be color- 
corrective and provide a more bal- 
anced, non-chromatic white light. 

Machinery may be painted a medi- 
um gray; tests have shown, however, 
that visibility and safety are enhanced 
by painting the working area of ma- 
chines a lighter, contrasting color such 
as buff or cream. 


Better Seeing Provided 


Proper painting will not only in- 
crease the total illumination but will 
also provide for better diffusion of the 
light, minimize shadows, reduce harsh 
shadows and prevent the illumination 
from dropping off near the walls or 
around large columns. 
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Eyes and the Work 


When a person shifts his ey 
a bright area to a dark one, | 
must readapt themselves to th 
ent intensity. The 
this by two means: (1) the 1 
comes larger to admit more lig 
(2) the retina becomes more s 
to light. When a worker lox 
at his well illuminated work, |! 
must go through this same pr 
in reverse. Since most work« 
up rather frequently to 
eyes by allowing them to fo 
more distant objects, the time 
value of light surroundings 
evident. 

Research has shown that w! 
eyes were forced to alternate be 
two brightnesses, one of whicl 
100 times greater than the other 
less work was done than whi 
higher brightness was uniform 
thermore, light surroundings wi 
ate a more cheerful atmospher 
improve the morale of the wor 
Dark walls and ceilings have th 
effect as a dark gloomy day an 
tend to be depressing to the 
who work within them. 

The value of light surrounding 
sumes particular importance in 
ing shops and booths where the w 
must look up from the extreme) 
brightness of an arc or flan 
weldor should never be forced to 
up into dark surroundings. Ii 
surroundings are as dark and gl 
as those of Fig. 1, he may exper 
a temporary blackout for a few 
ments while his eyes struggle t 
adapt themselves. When he st 


eves act 


“rest 


welding again, his eyes must readjust 





Fig. 5—And wash the 
lamps thoroughly before replacing 


each of 













Then you know how important it is that the metal 
deposited in the weld shall equal the Stainless 
you are welding. pace took away all uncertainty 
in that regard when they, in cooperation with the largest manufacturers of Stainless 
Steel, produced a complete range of PAGE-ALLEGHENY STAINLESS STEEL ELECTRODES—a range 


so complete that from it you can select the exact electrode for your work. 


* * * 
Because Stainless Steel stands so high on the list of critical materials, it is more than 
ever necessary to see to it that the electrode you are able to get will give you the proper 
metal in the weld. And it becomes even more essential to see that you get electrodes 


of the proper diameter and that your men waste none of them. 


PAGE STEEL AND WIRE DIVISION 


Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, New York, Pittsburgh, San Francisco, Portland 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT + CONNECTICUT 





AGE 7/7 ELECTRODES | 





a 


/*e ESSENTIAL PRODUCTS... TRU-LAY Aircraft, Automotive, and Industrial Controls, TRU-LOC Aircraft Terminals, AMERICAN CABLE Wire Rope, 
TRU-STOP Brakes, AMERICAN Chain, WEED Tire Chains, ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD Hoists, Trolleys, 
HAZARD Wire Rope, Yacht Rigging, MANLEY Auto Service Equipment, OWEN Springs, PAGE Fence, Shaped Wire, Welding Wire, 
WV READING-PRATT & CADY Valves, READING Electric Steel Castings, WRIGHT Hoists, Cranes, Presses... In Business for Your Safety 
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themselves to the higher brightness 
hefore he can see clearly, and the 
transition period is lost time that can 


never be regained. Furthermore, the 
unnecessary strain and work imposed 
upon the eyes by such conditions also 
lead to headaches and defective eye- 
sight. 

In the well lighted welding shop 
shown in Fig. 2 there are no such 
eye-tiring contrasts. 


Lighting Maintenance 


The maintenance departments of all 
factories should devote special atten- 
tion to the care of lighting installa- 
tions, for the best 50 footcandle 
installation may be no better than a 
20 footcandle installation if burned 
out lamps are not replaced and re- 
flectors kept clean. A _ well-planned 
maintenance program divides itself 
into two phases; namely, the cleaning 
of the lighting equipment and the re- 
lamping of luminaires. 

The permissible time between 
cleanings is peculiar to each installa- 
tion since the rate of decrease in light 
output varies with the type of lighting 
equipment and the amount of dust 
and dirt in the air. The best method 
of establishing a cleaning schedule 
for any installation is to make periodic 
checks of the illumination with a light 
meter. The length of time required 
for the illumination to drop to ap- 
proximately two-thirds of its initial 
value may be arbitrarily taken as a 
satisfactory cleaning period in most 
cases. This period may be as short as 
three or four weeks in extremely dirty 
locations, but it will usually be from 
two to six months under average con- 
ditions. 
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Fig. 7—Removable re- 
flectors make if pos- 
sible for the mainte- 
nance man fo remove 
a dirty reflector and 
replace it with a clean 
one that is carried as 
an extra. He then 
washes the dirty re- 
flector on the floor 
and repeats the pro- 
cedure at the next 
luminaire, replacing 
the dirty reflector 
with the one he has 
just washed. This saves 
him one trip up and 
down the ladder at 
each luminaire. 


Covers Save Cleanings 


Dust-tight covers will simplify the 
maintenance problem considerably in 
extremely dirty atmospheres such as 
are found in foundries and welding 
shops. In fact, dust-tight covers are 
essential in welding shops where the 
lighting equipment is mounted within 
the range of sparks and flying parti- 
cles which will pit and permanently 
damage the reflector surfaces. Heavy- 
duty dust-tight luminaires equipped 
with heat-tempered, impact-resisting 
glass covers are recommended for 
these installations. Ordinary glass 
covers will not suffice, for the glass 
may be broken by the molten particles, 

When the luminaires are cleaned, 
all reflecting surfaces, glass covers 
and lamps should be _ thoroughly 
washed with soap and warm water, 
Figs. 4 and 5. Merely to wipe off the 
reflector or glass with a dry cloth is 
not enough, for this practice is not 





only inefficient but is also apt t 
en the life of the reflector beca 
greasy dirt and grime remainii 
several dry wipings will tend to for 
a permanent coating which « 
removed. 


Relamping 


The rated life of a lamp is tl er 
age life of a large number of 
and is not indicative of the life 
one lamp. Many lamps will 
much shorter life than the 
hours, and many others will 
longer. The lamps will, the 
burn out at sporadic intervals 
the maximum number of bu 
occuring at or near the rated li! 

Lamps may either be repla 
the burnouts occur or on a group re 
placement plan. The latter pk: 
the advantage that it may bé 
bined with the cleaning progra 
arranging the cleaning schedule so tha 
the period between cleanings repr 
sents some even multiple of 1 al 
lamp life. At the particular cl 
somewhere between 80% and 90 
normal lamp life, the entire inst 
tion is relamped, restoring the sy 
to practically its initial efficiency 
old blackened lamps which ar 
to the end of life may be discard 
but those showing signs of furt 
useful life are set aside to repla 
few early burnouts which may 
in the next group of lamps. Su 
plan will materially reduce th 
cost of lamp replacement since tl 
ditional labor required for relan 
the luminaires as they are ck 
willbe almost negligible. 


Maintenance Methods 


In low bay areas, the lighting « 
ment can usually be maintained 
step ladders, but higher bays pre 
more of a problem. In some pl 
the fixtures can be cleaned an 
lamped from a traveling crane, b 
is seldom desirable to tie the cra 



























Fig. 6— Lowering a 
luminaire to the floor 
fer cleaning is quickly 
accomplished with the 
aid of an automatic 
disconnecting hanger 
in this high bay area. 
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AC Welding Machin 


With the Wilson “Bumblebee” AC welder you can increase daily 
welding output by 15% to as high as 36%! Why? Because the 
“Bumblebee” virtually eliminates “arc blow”, thus permitting the 
use of higher currents with each diameter of electrode. As a result, 
welding speed is materially increased, and the quality of weld 
deposits is noticeably improved. 

| Equally important — the Wilson “Bumblebee” provides these 0 ee ee Teuton At 
improvements in welding speed and quality without increase in electrode—Wilson No. 530. This elec- 
power costs. Thanks to the “Bumblebee’s” high electrical effi- trode produces high quality welds to 
ciency, 15% to 35% more work can be produced for the same CENT NEEE CO COREG US even ape 


cifications: 
power input than can be done with DC machines of equivalent AWS Filler Metal Spec. E6011 


rating. Moreover, maintenance costs and time are lower because Navy Bureau of Ships, Spec. 46E3, 

the “Bumblebee” has no heavy rotating parts. Grade III, Clase I . 
The “Bumblebee” is made in 300 and 500 ampere sizes. A con- A.S.M.E. Boiler Code, Paragraph U6S 

: ‘ : re American Bureau of Shipping 
venient, easy-turning hand wheel provides an unlimited number : 3 ; ‘ » 
. Rg 7 Wilson 530 is available in %”, ¥, 

of current settings throughout the “Bumblebee’s” wide welding and #4,” diameters, 14” length. 

range. Other Wilson AC welders are available in sizes from 100 

to 1000 amps. capacity. Write for complete details. 
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for this work. Movable telescoping 
platform lifts are very satisfactory in 
areas where the presence of machinery 
does not interfere with their use. Cat- 
walks provide a convenient means of 
access to the luminaires, but the in- 
stallation cost is high and they are 
feasible only for special applications 
where all of the fixtures may be 
mounted on a few catwalks. A mono- 
rail system provides another quick 
and easy method of servicing the light- 
ing equipment from traveling plat- 
forms or cars and is frequently used 
for large fluorescent installations. 
Automatic disconnecting hangers 
(Fig. 6) which permit the luminaires 
to be lowered to the floor by a chain 
or rope and easily removable reflec- 
tors usually simplify the maintenance 
problem considerably. The reflectors 
may be washed by one man on the 
floor or platform while a fellow work- 
er replaces the dirty reflectors with 
clean ones. Or one man may do the 


whole job as told in the caption to 
Fig. 7. 


Maintenance Results 


The importance of regular servicing 
of lighting equipment is strikingly il- 
lustrated by the results of tests con- 
ducted to determine the actual loss in 
illumination due to the collection of 
dirt on lamps and luminaires. In one 
case, a porcelain-enameled reflector 
for a fluorescent luminaire was re- 
moved from an average factory area 
and tested for light output during the 
various stages of cleaning. The re- 
sults were as follows: 


Dirty reflector and dirty lamps— 
22.8% decrease in light output 
Dirty reflector and clean lamps— 
18.1% decrease in light output 
Reflector wiped with dry cloth— 
6.2% decrease in light output 
Reflector and lamps washed— 

0% decrease in light output 


Another laboratory test on two high 
bay reflectors (which had not been 
cleaned for over a year) yielded the 
following results: 


(a) Open high bay reflector from 
average factory area: 


As found— 

42% decrease in light output 
Dry wiped— 

35% decrease in light output 
Washed clean— 

0% decrease in light output 


(b) Enclosed dust-tight high bay 
reflector from foundry : 


As found— 
7% decrease in light output 


Dry wiped— 
5% decrease in light output 
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Washed clean— character and oiliness of the dirt ay, 

0% decrease in light output the nature of the reflecting face 

but in no case is it adequate. Se: ondly 

These tests not only illustrate how the comparison between (a) and () 
much light may be wasted through proves the economy of dust-tigh: coy. 
neglect but also show two other inter- ers in extremely dirty locations. fo, 
esting points. First, it is evident that (b) was in a much dirtier atmosphere 
dry wiping is entirely unsatisfactory than (a). In any case, it is obyioys 


for cleaning. The degree of effective- that it pays to keep lighting equ 
ness of dry wiping depends upon the clean! 


* 
New NE Steel Substitutes 


Sapreagey surrounding produc- No. 37 (page 79, October, 1943) gaye 
tion of alloy steels have made the analyses of the revised alloy steels 
necessary certain changes in the chem- which will be available. The table be 
ical compositions of National Emer- low now supplements that informatio) 
gency (NE) steels, according to re- by giving one or two possible alloy 
cent revisions of the American Iron compositions to replace each of the 
and Steel Institute. THe Wetptnc standard AISI and SAE steels that 
ENGINEER'S Engineering Data Sheet have heen heretofore in general us: 




















STANDARD SERIES DESIGNATION POSSIBLE ALTERNATES 
1942 1941 1942 1941 
AISI AISI SAE SAE NE NE 

Number Number Number Number Number Number 
A 1320 A 1321 1320 ee NE 8620 
A 1330 A 1330 1330 1330 NE 8630 
A 1340 A 1340 1340 1340 . NE 8640 
A 2317 A 2317 2317 2315 NE 9420 NE 862( 
A 2330 A 2330 2330 2330 NE 1330 NE 8630 
A 2335 A 2335 Sve" dues NE 1340 NE 8635 
A 2340 A 2340 2340 2340 NE 1345 NE 8645 
A 2345 coke 2345 2345 NE 1345 NE 8645 
A 2515 A 2514 2515 2515 NE 8720 NE 9422 
A 3045 A 3045 ete eae NE 1345 NE 944( 
A 3120 A 3120 3120 3120 NE 8620 NE 942( 
A 3130 A 3130 3130 3130 NE 1330 NE 863( 
A 3135 A 3135 3135 3135 NE 1335 NE 863 
A 3140 A 3140 3140 3140 NE 1345 NE 8640 
A 3141 A 3141 3141 X3140 NE 1345 NE 9442 
A 3145 A 3145 3145 3145 NE 1350 NE 8645 
A 3150 A 3150 3150 3150 NE 8650 NE 9450 
A 3240 A 3240 3240 3240 NE 1345 NE 9442 
A 4119 A 4119 4119 aes NE 9420 NE 8720 
A 4130 A 4130 4130 X4130 NE 1330 NE 8630 
A 4137 A 4137 4137 tee NE 1340 NE 8637 
A 4142 A 4142 Saute eed NE 1345 NE 9442 
A 4145 aaa 4145 alae NE 1350 NE 9445 
A 4150 eee 4150 4150 NE 8650 NE 945( 
A 4320 A 4320 4320 4320 NE 8720 NE 942( 
A 4340 ee 4340 X4340 NE 9540 NE 8640 
A 4620 A 4620 4620 4620 NE 9420 NE 862( 
A 4640 winks 4640 4640 NE 1340 NE 8640 
A 4645 ace 9 ta eer NE 1345 NE 944( 
A 4820 A 4821 4820 4820 NE 8720 NE 942( 
A 5120 A 5120 5120 5120 NE 9420 
A 5130 A 5130 eae pd NE 1330 NE 
A 5140 aa 5140 5140 NE 1340 NE 9435 
A 5145 A 5145 wee he ie NE 1345 NE 964 
A 5150 A 5152 5150 5150 NE 1350 NE 865 
A 6120 A 6120 aa rout NE 9420 NE 862 
A 6130 ne 6130 ives NE 1330 NE 
A 6145 Satis Lene Sib NE 1345 NE ! 
A 6150 Eo ae 6150 6150 NE 1350 NE ! 
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Operating Conditions 





And Auotht™ Independent Mobile 
Oxygen Generator will be under 
way to a battlefront Air Field 


<< The steady stream of Mobile Oxygen 
and Hydrogen producing plants going to the 
armed service is the result of long and accu- 
rate planning by Independent Engineers, 
pioneer manufacturers of this type of equipment. 
Mass production methods were early applied 

. another Independent “First”... and the 
constantly increasing volume of delivery is evi- 
dence of Independent's ability to serve effi- 
ciently, in war times, 


and in peace time. 


Independent Engineering Con 


& 







Mi 


101 West Second Street, O'Fallon, Illinois 
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Welded Boring Bar 
By R. W. CRIPE 


G LADDEN Propucts, INc., Glendale, Calif., 
¥ has found it necessary to redesign 
many of the tools used in boring landing 


—_—— APPROX 20" 
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BY ARC WELDING 
WITH LITTLE 
MACHINING 
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Courtesy, The Hobart Brothers Co. 


Top: old method of making a boring bar for aircraft tooling. The solid stock 
had to be drilled and machined for the cutting tip. Bottom: the new method— 
thick-walled tubing built up by are welding. Little machining is needed. 


gear struts for airplanes in order to save 
valuable machine time. The accompanying 
drawing illustrates a typical example: the 
old and new methods of making a boring 
bar. 

The bar was formerly made of solid stock 
and drilled with a 22 in. drill for the oil 
hole. Much time was consumed in drilling 
and in the large amount of machining neces- 
sary to provide clearance for the cutting 
tip. In the new design, the use of 1% in. 
or 2 in. thick-walled tubing renders oil-hole 
drilling unnecessary, and the cutting tip 
seat is built up by arc welding, using tool 
steel electrodes. Hence very little machin- 
ing is required by this new method, shown 
in the bottom illustration. 

Under the old method, the cost of the 
boring bars amounted to approximately 
$100 each. The new bar costs only $20. The 
savings represented by use of the thick- 
walled tubing and welded cutting tip seat 
amount to approximately 15 lb of metal, 
8 man-hours and 6 hours of machine time. 

Gladden Products is now using arc weld- 
ing for the manufacture of hundreds of such 
types of tools employed on other machining 
operations. 


Copper-Saving Electrode 


By JOHN STEPHENSON 


Lam Div., Westinghouse 
Electric and Mfg. Co. 


| ts Is no news to the readers of this pub- 
lication that spot welding electrodes be- 
come worn and “mushroomed” with use 
and so have to be redressed. Eventually, the 
time comes when there is not sufficient ma- 
terial to allow for the restoration of the 
original contours. 

When this sad hour arrives, the usual 
practice is to take the whole electrode from 
the holder and replace it with a new one. 
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However, this waste of strategic copper is 
not necessary, as the accompanying sketch 
shows. A slight change in the design of the 














PT. 
ve 
a 


NEW 


BS ue 


Old method: the entire spot welding electrode 
is discarded when the tip is worn out. New 
method: only the tip needs to be scrapped. The 
removable tip has a tapped hole to mate with 
threaded end of the longer electrode section. 


S20 RE ERR SS eS 





electrode will save everything but t! 
tip. 

The change consists of making tl 
trode a bit shorter and threading its end for 
a mating tip having a tapped hole. 7 
tip is simply screwed into place an 
be as simply unscrewed and discarded 
it is no longer serviceable. Thus 
short length of copper need be sc: 
and the electrode proper will rem 
usable condition indefinitely. 


Revolving Tool Rack 
By CHARLES C. LYNDE 


O* CONSTRUCTION jobs at oil-well ds 


sites and other locations wher e| 


mud is encountered, many tools are | 
lack of a proper means to hold thet 
tween jobs. The weldor for 


one - dr 





Tool suspension rack for oll-well 
drilling sites. The wheel may be re- 
volved to present the unit desired. 





contractor ended this annoyance by « 
structing the revolving tool rack show! 
the picture. 
An old valve wheel was first welded t \ 
short stub of 1% in. pipe. To the rin 
short intervals were tacked short lengths 
chain, each terminating in a hook fort 
from ™% in. rounds. On location, th 
is supported in a section of 2 in. pipe, wl 
is driven into the ground close to the p 
of use. The hand wheel is quickly rotat 
on its bearing of 1% in. pipe to present t 
wrench, socket or other hand tool desi! 
Furthermore, a single quick glance 
show whether or not any tool is missi ; 
This welded suspension rack has the a 
tional advantages of allowing muddy or « 
covered tools to be hosed and { 
mitting quick inspection of the conditior 
wrench jaws, sockets and other parts 


clean 
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OXYGEN To Make Them 
OXYGEN To Kee 


Photo by U. 8. Army Signal Corps 







p Them Rolling 





—s ~~ Ww 

























>< And Meco Safe-T-Chek Oxygen 
Regulators are serving on the battle 
front as well as the production front 


Oxy-acetylene cutting and welding processes play 
a vital part in the production of armored equip- 
ment—ai still more vital part in repair and maintenance of this 
equipment up behind the battle lines. 


Meco Safe-T-Chek Regulators are faithfully performing their 
war duties wherever the safe — efficient control of Oxygen is 
required. The four-seat construction provides for three “spare” 
replacement seats—self-contained in the regulator—an extremely 
valuable feature where time is the vital factor. 


Let us give you all of the details of Meco Safe-T-Chek Con- 
struction and Performance. 
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Fractured 14,000-Pound Mantle 
Salvaged by 


Amsco Conservation Welding .... 


\ fracture 28” in length devel- 
oped in a 14,000-pound manga- 
nese steel crusher mantle in a 
large limestone crushing plant. 
Kither a new casting had to be 
ordered, which might take months 
to obtain, with the possibility of 
complete shutdown in the mean- 
time; or the cracked mantle must 
be repaired by welding. The com- 
pany’s welders were dubious, as 
the metal section was approxi- 
mately 31%” thick. 

Knowing that Amsco manufac- 
tured welding materials, as well 
as crusher parts, the company 
called on us for advice. Inspec- 
tion indicated that the crack in 
the mantle, which was not of 
Amsco manufacture, was due not 
to any operating fault but to 
foundry defects. 

The defective metal was burned 
out and the area cleaned of scale 
as shown in Picture #4. Amsco 
Nickel-Manganese Steel Welding 
Rod was applied, 2” steps being 
welded at a time; the operator 
working from the ends of the 
crack toward the center. Picture 


AMERICAN MANGANESE STEEL DIVISION 


Chicago Heights, Hilinols 


+10 shows the work in progress, 
with a pneumatic air hammer at 
hand in order to peen each deposit 
thoroughly. This stress-relieving 
measure is important in the weld- 
ing of manganese steel. 

After the fracture was com- 
pletely welded, corrugations were 
formed on the mantle for greater 
efficiency in handling large rock. 
38” Amsco Nickel-Manganese 
Steel Filler Bars were applied 
longitudinally and filled in along 
the sides with Amsco Nickel- 
Manganese Steel electrodes. Two 
layers of Economy Hardface were 
deposited on top of the corruga- 
tions. This coating has a Brinell 
hardness of 450-550, and takes 
the initial wear while allowing the 
underneath to 
work-harden. Picture #21 shows 
the crack completely welded, and 
one of the corrugations. 

The cost of reclaiming this cast- 


manganese steel 


ing was much less than the cost of 


anew mantle, and 14,000 pounds 
of casting metal were saved. 


Ask for Bulletin 941-W on 


Amsco Welding Products. 














FOUNDRIES AT CHICAGO HEIGHTS, RL, NEW CASTLE, DEL, DENVER, COLO, OAKLAND, CALIF, LOS ANGELES, CALIF, ST. LOUIS, MO. 
OFFICES IN PRINCIPAL CITIES 
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Spot Welded Superchargers 


—— TURBOSUPERCHARGER, the eng 


cessory that enables our fighti; 
craft to surpass those of all other 
in high-altitude performance, is 
to such extreme operating conditions { 
manufacture requires a great deal 
precision work. The supercharger 
is exposed to temperatures which 





Spot welding an aircraft turbosupercharger part 
at General Electric's Fort Wayne, Ind., plant. This 
is delicate work, requiring close tolerance 


as low as 67 below zero while onl 
away the turbine wheel is being drive 
hot exhaust gases at a_temperatur: 
around 1,500 F. Both elements revolve 
speeds of more than 20,000 rpm and re 
exceptionally close clearances 

Prior to the war, when product 
small, a small staff of expert mec! 
tailor-made the complete unit, and 
naturally believed that production met 
could never be adopted. However, 
superchargers are today heing turned 
on an assembly-line basis at General | 
tric’s Fort Wayne, Ind., plant—without 
sacrifice of the precision and attenti: 
exceptionally close limits that was 
found necessary. 

Much of the work of assembly is 
being done by women. As the supercharg 
move down a long assembly line, eacl 
worker adds a part or performs a parti 
operation. To aid in the work of assen 
the parts to be added are contained in 
drawers of the box on which each 
charger is mounted. The larger parts 
along another movable track to the rea 
each worker. When the superchargers 
the end of the movable track, they 
heen completely assembled and ar: 
for their final inspection 

The accompanying picture shows 
highly important step in the assembly) 
“stitching” of supercharger parts wit! 
electronically controlled spot welder. Wit 
out the speed and precision of resista 
welding, it would be impossible to maint 
assembly-line production of these vital 
craft accessories 
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NO® look who's Ol ing 
pipe welds. 





ES, a chemist. And he’s just one of the many new people 
ge hose approval your welding jobs may need. Weldments 
these days are judged by complicated standards—chemica! or 

electrical as well as mechanical. 

Take Red Brass pipe joints, for instance. Here strength and 
soundness aren’t enough for a service-worthy weld. The joint 
must resist dezincification as successfully as the parent metal. 
Yellow brass welding rods don’t do the trick—but high-copper, 
low-silicon rods get the green light from chemists. 

Perhaps you are running into new service requirements like 
this—factors that influence the planning of your jobs. It may pay 
you to check your welding rod selections and methods with men 
who know the copper alloys from every service angle. Just call 
the nearest Chase Sales Service Office. They have the answers 
to your welding questions—or will get them quickly from the 

CHASE Chase headquarters. 


CHASE BRASS & COPPER CO. incorporated, WATERBURY, CONNECTICUT 


Subsidiary of Kennecott Copper Corporation 
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**Trail-Blazing” Are Path 


F ers voltage arc stabilizer has been de- 
veloped by the Sharon Transformer 
Div. of the Westinghouse Electric and Mfg. 
Co. to facilitate arc welding of the delicate 
aluminum and alloy steels used in warplane 
construction. The device, a complicated as- 
sembly of coils, condensers and transform- 
ers, includes also a spark gap oscillator— 
that standby of radio transmitters in the old 
crystal set era. It is said to be able to 
permit the welding of planes to be speeded 
up from six to 12 times. 


Though the construction of the sta- 


bilizer is somewhat complicated, the princi- 
ples upon which it operates are fairly simple. 
It produces high voltage, high frequency 


current which changes its direction of flow 
many thousands of times a second. This 
type of current has the ability to leap 
through the air from the tip of the welding 
rod to the metal being welded. While mak- 
ing this journey, it knocks off electrons 
from the atoms of gas in the air. When the 
air is in this ionized condition, it conducts 
electricity more easily. Thus the regular 
welding current can readily follow the path 
created by the “trail blazer.” 

Until the new stabilizer was developed, 
low currents had to be used to prevent 
burning of the thin-walled alloy tubing and 
thin sheet metal used in plane fuselages, 
engine mounts and other aircraft parts. The 
rods employed are often as thin as a pipe- 
cleaner, and the arc itself is about the size 








WELDING PRODUCTION GOES UP 
WHEN RANSOME POSITIONERS GO IN... 


his statement is no empty claim. It is the summing up of results 
obtained by plants in every field of metal fabrication. 


For Ransome Positioners really put welders and equipment to 
work at their top effectiveness. There’s no waiting for crane service, 
no waste of priceless human energy. Each welder shifts his work 
independently and without effort. With a downhand position for 
every weld, larger rods can be used, which greatly reduces the cost 
per pound of deposited metal. 


And welding quality goes up too. Here again, the downhand 
position pays off in stronger, cleaner, and more uniform welds. 


To get the whole story ... write for new Bulletin 


t? 


Capacities 500-Ib. to 40,000-Ib., hand and motor-operated . .. Head-stocks and Tail-stocks... Turning Rolls 





RANSOME MACHINERY COMPANY 


a? WELDING POSITIONERS 
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A newly developed high voltage, high fre 
quency arc stabilizer is said to “blaze” an ele 
trical path through the air and prevent extin 
guishment of the match-head-size are needed for 
aircraft welding. One of the inventors, Westing 
house Engineer William E. Pakala, is shown her 
as he tests a laboratory model! of the new device 





of the head of a safety match. U: 
| conditions, the arc tended to go 
time the welding current changed 
rection of flow. 
operators were able to do airp 
welding. With the new stabilizer, | 
it is claimed that even newly tra 
ployees can arc weld thin alloy tul 
sheet metal successfully. 

The stabilizer developed b 
Denault, engineer Westins 
Sharon plant, with the assistanc: 
liam E. Pakala, engineer of the East 
burgh plant. After 
stabilizers had been | 
the production lines of an Eastern a 
plant, the Sharon works undertook 

‘tion of the new device, whi 
built into A-C welders 


Hence only highl 


was 


at the 


several expe! 
successfully te 


ich is m 


Grinding Engine Hood Seams 








Sparks fly from their portable grindin 
wheels as these operators finish 


weld seams of fabricated engine hoods f« 


smoof! 





two Diesel-electric locomotives in manvufo 
ture at General Electric's Erie Works 
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When the Navy calls for 


more Submarines, 
YOU DON’T SPARE THE WELDING CABLE 


With submarines a vital factor in our seven-ocean 
war, the Navy urges continued speed-ups in sub- 
marine production. And, with welding operations 
an essential step in such production, welding cable 
plays an important part. 

The Navy* uses Belden cables in a number of 
electrical welding operations in Navy Yards. Belden 
Welding Cable, highly flexible and with tough insu- 
lation that stands up in long service over hot steel 
plates, makes welding easier and reduces weldor’s 
fatigue. Long-lived, it helps a expensive time 
losses caused by frequent cable replacements. 





; Belden Manufacturing Company 
4677-A W. Van Buren St., Chicago 44, Illinois 


*This does not constitute an endorsement by the Navy, 
as it is contrary to the Navy’s practice to endorse any 





é manufacturer’s products. 
@ Belden Arc Welding Cables are specially 
designed to meet the requirements of high- 


speed war production. Durability for long elden 

service and great flexibility for ease of han- “ 

dling are provided by the carefully balanced CL, Cc A ad L E 
constructions of conductor and insulation. 


Awarded the U.S. Treas- Merit for initiating the War 
ury Special Citation of Bond-or-Cash Dividend Plan 
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@ Pulmonary diseases do not always 
strike quickly. Often they wait two, 


five or even fifteen years from the 
time of exposure. 

Willson has long studied occupa- 
tional diseases— and the dusts which 
produce them. And the many respi- 
rators which Willson has designed to 


protect against these dusts have won 
the confidence of safety executives all 


over the world. 

All Willson protection is scientifi- 
cally engineered to provide the utmost 
in safety and comfort. That is why so | 
many Safety Directors and Purchasing 
Agents specify Willson for head, eye | 
and lung protective products. For over | 
73 years Willson has been a leader in | 
the field of accident prevention. 


5 
reaek: NO. 
WILLSON RESPIE ypprovel f 


‘ 








GOGGLES + GAS MASKS + HELMETS + RESPIRATORS 


Wii ON 
DOUBLE 
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Flame-Cut Press Stand 


By H. F. BERG 
Manager, DeBourgh Mfg. Co. 


HE PRESS STAND shown in the illustra- 
tion below was made of a single piece 
of % in. plate, flame-cut to shape and bent 
like a flat sheet of cardboard being folded 
into a paper box. As a final step, the four 


Courtesy, Air Reduction Sales Co 
One-piece press stand after welding. This 
stand is formed from one of the flame- 
cut plates stacked in the background. 


mitred corners were welded. It would be 
dificult to imagine a simpler procedure 
than this, yet it produces a rigid stand, 
serviceable and pleasing in appearance. 

To turn out these stands in quantity, pro- 
duction flame-cutting was necessary. For 
this, a preliminary template was first laid 
out on 16 gauge steel and cut to shape by 
shearing. This was mounted on % in. studs 
to provide clearance from the work table 
and used as a master for the flame-cutting 
of a working template from % in. plate. 
The latter template, heavy enough to offer 
attraction to the magnetic tracing device 
employed in quantity production, was then 
clamped to the work table of a planograph- 
type cutting machine. 

The production cutting of the % in. plate 
from which the press stands were formed 
was done with high-speed cutting tips at 
the unusually high average rate of 35 in. 
per min. Each piece required 23 lineal 
teet -ot cutting and involved eight separate 
Starts. 

Four bends on a power bending brake 
brought the flat plate into its final shape. 
The monolithic structure was then com- 
pleted by the welding of four simple mitre 
joints between the end apron and legs on 
both ends. 


Welding Goes to Jail 


HE NEW city hall at Sparks, Nev., was 
close to completion before the all-steel 
jail incorporated in the plans had been de- 
livered. When the jail finally did arrive, 
Chief of Police A. J. Bassemier was in a 





I 


Courtesy, The Hobart Br 

Students of the Sparks Welding Schoo! and 

the all-steel jail which they dismantied and 

reassembled inside the new city ha 
quandary. How could the jail 
place without having to tear part 
building down? 

The jail had been originally 
by arc welding, reasoned Chief Ba 
so why couldn’t it be cut up int 
and reassembled by the same 
Weldors? Wasn’t there a weldi 
in town? Maybe the students woul 
little practice work. 

David E. Williams, 
Sparks Welding School, got his 
together, and they took their ar 
down to the city hall as well as 
equipment for cutting. The flat ste« 
forming the ceiling of the jail wer 
cut apart and welded into positior 
the building. Next the bars and door 
welded in their proper places. As 
precaution against jail breaks, Chi 
semier had the students weld all t 
and nuts, too. 

The entire job was completed in 25 
of welding time and 5 hours of cutti 
The only cost to the City of Sparks w 
the 150 lb of % and 5/32 in. elk 
used. 


instructo! 


Light Guides Welding 


MONG suggestions submitted t 
Production Drive 

Labor-Management committees i 
plants was a highly ingenious light 
fixture to facilitate the control 
merged melt welding. The light 
jected through a “narrow slit in 
lens and when the beam is directly 
joint ahead of the electrode, the 
can know that the joint is exactly 
center of the weld. Installation of this 
it is claimed, makes possible the aut: 
welding of parts which formerly had 
welded by hand and also permits n 
curate welding in the dark recess« 
shipholds. 

The idea was worked out jointly 
workers of the Yellow Truck & 
Mfg. Co., Pontiac, Mich. 


Headquarter 
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/ @ We, affectionately, call her Bessy... 


A mite ‘grey’ around 

the temples... but 

spry as the day she 
| was delivered! 


and she’ll be 22 come “green up” time 
in the spring. Which ain’t old for trees 
or mortgages or elephants. But which for 
bangtails, acetylene generators or moun- 
tain gals ain’t young either. But ber ca- 
pacity and willingness for an honest day’s 
work continue unabated. She’s as spry as 
the day she came off the production line 
at West Alexandria ... and the man who 
owns her wouldn’t swap for our latest 
model. There’s a satisfaction in building 
this kind of a product and a joy in having 
the kind of friendships it brings. 


THE SIGHT FEED GENERATOR COMPANY 


Sales: Richmond, Indiana Factory: W. Alexandria, Ohio 





































Use this 
APNG GOTO) y' 





Type 


BX 


(Patented) 


cutting jobs 


-buy it at a new 
low price 


it provides adequate 


Comfortable to wear, 
protection, ample ventilation. Opaque side pro- 
tectors. Multiple adjustment. Federal Specifica- 
tion Lens held securely in place in durable re- 
tainer. Manufacture in larger volume has resulted 
in 1633% price reduction. Contact your dealer 
or write us for folder. 


JACKSON PRODUCTS 


EYESHIELD 


on gas welding and 





NOW 
$3.75 


3265 Wight Street 
Detroit 7, Michigan 


In Canada: C. H. Henze Co., Windsor; Hollup Corporation, Limited, Toronto; Leavitt Safety Appliances Co., Toronto; 


Paragon Supplies, Limited, Vancouver; Flecks Bros. Limited, Vancouver. 
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Ten Commandments for Motors 


| agrees motors are the muscles of in- 
4 dustry, and if they are regularly sery- 
iced they will give dependable, long-time 
operation. But neglect leads to breakdowns 

with consequent interruptions in produc- 
tion. To keep motors running with a mini- 
mum of trouble and a maximum of safety, 
the following ten commandments of motor 
maintenance should always be observed: 

I. Open-type motors should be blown 
out weekly; daily, if the motor operates 
under severe conditions. Use no more than 
50 Ib of pressure to avoid possible damage 
to insulation. 

II. Follow 


instructions 


manufacturer’s 


when lubricating motors. Too much oil is 
as bad as too little, causing deterioration of 
insulation. 

III. Inspect bearings weekly or oftener. 
Feel temperatures, examine for excessive 
end play and make certain oil rings are 
working. 

IV. Inspect brushes and commutators 
weekly or oftener. Make certain brushes are 
seated perfectly commutators are 
smooth. Use proper grade of carbon 
brushes to prevent wear of commutator 
and reduce sparking. 

V. Where motors operate with excessive 
belt tension, check the air gap between 
rotor and stator every week. A monthly 
check of motors in average use is sufficient. 


and 






Difference in the width of the ¢ 
the circumference of the rotor wi 
extent of wear on bearings 

VI. Where motor leads are 
view, check them weekly to se 
nections are tight, well insulated 
tected, free from oil. 

VII. Inspect ground connecti: 
to see that they are kept tight an 
condition. This is f 
employees and for the proper 


rr =the prot 


over-current protective devices 
VIII. Set up a regular sch 
overhauling motors. Most motor 


be overhauled annually; thos« 
use, however, should be 
a year or oftener. 

IX. Dismantle the motor for a 
overhaul job. Wash all 
tetrachloride or satety 
Paint the windings with a good oil-1 
insulating varnish. 

X. To prevent fire; keep the area 
the motor as clean as the motor 


Ove rhau ¢ 


parts witl 


some other 


Arcing frequently ignites oily mat 
has not been cleaned up 


Welded-in Drip Pan 
By CHARLES C. LYND! 


LUBRICATOR had been 
over the steam manifold of a 
engine to 
Though-this simplified the piping 
a smoke nuisance every time the lub: 


, 
mounted 


short leads 


provide 





MOTO METER 


PRESSURE 
GAUGES 


Moto METER Pressure Gauges are 
designed to permit most effective and 
economical use of oxy-acetylene flame 
processes. Their sensitive pointers and 
clearly legible dials provide pressure facts 
that help to insure proper welds and clean 
cuts. 








This welded drip pan is 
catch any spilled oil, and 
tection of a leak in the 


of ample size tc 
it enables the dé 
lubricator systen 
before it can attain serious proportions 





overflowed while being filled 
weldor for the drilling contractor was 
to design a drip pan that would avoi 
trouble. 


Was 


. » .» make possible correct pres- 
sures for each operation. 





= 3 


. . aid in conserving vital oxy- EXTRA The two brackets carrying the lubri 

gen and acetylene gases. PROTECTION on the upper manifold branch wer« 

: ; for operator and plant cut with a torch, leaving two hori 
Exclusive construction incorporates grid- equipment is obtained stubs. To these, there was welded a 


plate safety feature shown at right. Moto 
METER Pressure Gauges are listed as ap- 
proved by Underwriters Laboratories. 


through grid retainer drip pan, 16 by 24 in. in 
plate, exclusive with 
MOTO METER Pressure 
Gauges. 


THE ELECTRIC AUTO-LITE COMPANY 


with 
4 in. high. The lubricator was then s] 
in this pan, directly over its former sup} 
and welded to the pan as shown in t 
companying picture. 

This design required only two pait 


area 


MOTO METER GAUGE & EQUIPMENT DIVISION siaaolg Welds aa compared with the 9 
and fitting which would have been requ 

CHRYSLER BUILDING, NEW YORK, N.Y. had the weldor attempted to build 

around the lubricator — the instru 


FACTORY LA CROSSE, WISCONSIN 








originally issued to him. 
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| BURDOX 


| S:txa-Fler’ WELDING CABLE 


Contributes to Faster Production, Lasts Longer Under Hard Usage 








Products and materials that hinder workmen and slow down deliv- 
eries are “out” for the duration. With welding cable, as with other 


materials of importance, time-saving features, lasting qualities, and 
YET performance advantages are vital essentials now! 


Extra-Flex Welding Cable is made to serve under today’s conditions. 


4 * ae . ee ° 
*E" Re wr"E Because it has greater ‘“‘wear-resistance” and holds its shape better 
under the destructive actions of oil and water, it promotes faster 
oa 
1 = 
. . “ production. 
= 


Tough ... yet flexible, it is engineered to meet the present demands 


LOW PRICED — yer performance equals of high-speed welding operations. Since “the smaller the wire, the 
that of many cables in higher price ranges. greater its flexibility”, the copper conductor of Extra-Flex Cable is 
ACK composed of thousands of tiny wires which allow the cable to coil 
ps ert > Signet - Rone readily and easily. These wires are properly wound and separated 
treatment. from a tough jacket of heavy, live rubber by a wrapping of heavy tape. 
. Extra-Flex Welding Cable in sizes from 6 to 4/0 is handled by dis- 
eee tributors and welding supply houses throughout the United States. 
LARGE NUMBER OF WIRES — of bright 63% TO 155% MORE HOLDS ITS SHAPE 
copper of hair-width sizes, properly wound, RESISTANCE TO ABRASION! % TO 1/3 BETTER! 
we Ga ue Proved under actual test made by pulling four Cables were immersed in oil for 


competitive makes of cable over a round surface _ periods of sevenand fourteen days. 
covered with heavy emery cloth. Cable was They were then taken out and the 


LONG LIFE ~— is assured by use of finest 


pulled back and forth at the rate of twenty cycles increase in cable diameter due to 
materials and expert workmanship. per minute until insulation was worn through. swelling was measured. Extra-Flex 
aa s Extra-Flex Cable outlasted the others by ratios Cable showed far less distortion 
Write for the new Burdett cataleg which gives of 63% to 155%! than any of the other makes tested. 
ame . If b proper priorit Z local distribut 
Cables, as well description of other out you Dave a proper priority, and your toca sstriouior Can- 


not offer you prompt shipment, send us his name and address, 
and we will arrange to meet your needs to your satisfaction. 


ne - 
$ ie 





ay 


THE BURDE 


3300 LAKESIDE AVENUE CLEVELAND. OW 





, _ 
AWS Papers in Digest Form ish seco — pe i 
ontmued from pa 3 disreg 
° , ar r 
Control of Welding velded construction with a saving ol over ie 
: — eo 41),000 rivets per vessel, and the design ot “A 
in Shipbuilding 1 stern frame fabricated by arc and thermit | ey 
By R. W. BreNDLI welding ‘ 
agli ship Repair and Conversion: Numerous “*'\ 
oes pees * problems involving the rebuilding of dam and s 
7 HE PURPOSE of this paper was to stress aged hulls and the repair of sabotaged ot ——— 
the necessity for and the operations and broken machinery are encountered daily 
responsibilities of a welding control centet The welding control center should give proce 
the functions of such a control centet timely advice on how welding can ke ¢ 
were defined and described as follows utilized cach SUDaSSC! 
Design and Redesign \mong a numbei Te md Tratwnmg of IVelding Opera 
of examples of designing for welding are tors: A welding control center should de lied pt 
the changing of the inner bottom ot an termine the exact type of training which — cutting \ weldi t enter sl 
auxiliary Naval vessel from riveted to will best suit the needs of the individual detern 
necessal 
1 lie ~ t 


S I O | OMY. REGULATOR a oe 


REPAIRS Tit 


— ~ 











cilities 
ul t ‘ r 
or 1 \ 
| 
} Tice 
| 
mductr 
\ new Té h) 
lar 
utilize 
ticula \ 
It S al 
of flame-l 





— CHEK-SHOCK Oxygen CUSHION Valve — wate 


1 soit t ( 
£ Will definitely prolong life of regulator assembly. | hardened heel rim t the pt e! 
: | Nag 
— . temperature, thus pt! thie esirt 
ae Tank valve may be opened rapidly without any damage to regulator or snneiditamn: uml \f 
danger to operator. hardening rot whee indie four 
Y " r ° time al 
@ Not necessary to release control screw before opening tank valve. (This iii 
will prevent unnecessary internal wear.) iia iit 
@ Automatically shuts off oxygen supply in case of a broken hose line. prick a os pagan sare 
rings ese rings are rdened attet 
This NEW automatic safety device CUSHIONS the initial BLAST of pres- machining, with neg e dist 
sure when tank valve is turned on (this uncontrolled surge which strikes like ae — 2 
r erinding 
a hammer, is the direct cause of most all damaged regulators and accidents). ae : 
Thereafter pressure slowly equalizes and then CHEK-SHOCK allows a full ane oie m , he 
flow of oxygen. at the hardened part rN Wee 4 f 1 
ONLY ONE MOVING PART, POSITIVELY FOOLPROOF ee eee eae ee 
; are aracene I val manula 
RECOMMENDED for ANY STANDARD SIZE Oxygen REGULATOR rants. by & varie ces, 9 
manual, some emlauto! t a 1 il 
* PRICE IS LESS THAN ONE REPAIR BILL * ly automati 
i Among the othet , ince. parts 
Universal coupler type (will fir any oxygen regulator) $6.00 each | are heing flame-hard eq 
} 
; / | are tank tread et 
Screw-in type (for removable entrance stem regulators only) $5.00 each : 4 vey Peahge a vounens at 
ane Apheageg ; I l Me 
} ened on a productiol s at one plant 
Send orders with M.R.O. to— the snot hardening method, el - te 
+ being emploved The tractor parts 
SAFETY SHOCK MEG. CO. ee ee 
FOWLER, CALIFORNIA | and the link parts at 100 pieces pet 
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Now—Get Both 
VARIABLE SPEED 


anda 


SELECTIVE SPEED LOCK 











On this revolutionary new 


BENTLEY 
Welding Positioner 


%& Now—one of the biggest advances in welding positioner ease and 
peed that have been made in the last 10 years. Here's why: 


% If you're doing a single-piece job, just use the variable speed foot 
accelerator and rotate the table at any speed you want for the job. 


% But if it's a multiple-piece job, start with the variable speed foot 
accelerator until you've found the exact speed best suited to the 
work. Then hold that speed by locking the selective speed lever. The 
table will continue to rotate at the speed you've selected. 


%& If the piece requires two different speeds—as for a large outer 
and a smaller inner circumference, that's easy. Just shift the selective 
peed lever to a predetermined position. No trouble at all. This and 
ther features reduce the demand on the operator's attention—help 
you get more than 5 men's output for every 4 men working. 


Model shown has variable and selective speed rotation, plus 
air-operated hydraulic tilt through 90°. Also available in 
following models: Model AM-5—Manual rotation with air 
actuated hydraulic tilt ... Model MM-5—Manual rotation 
with manual tilt .. . Model MV-5—Variable speed rotation 
with manual tilt. 


Write for full description and prices 


BENTLEY WELDERY, Inc. 


SYRACUSE, N. Y. 
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Aluminum Bronze 
Weldrod Licks Your 
Bearing Problem 








qmpcen 


ALUMINUM BRONZE 


WELDING ROD 


Progress with welding and 
fabricate your bearing surface 
with longer-wearing, trouble- 

free aluminum bronze. 
Use Ampco-Trode for manufacturing or 
maintenance. Deposit the same _high-per- 
formance bearing overlay on your job that 


has found wide acceptance in U. S. arsenals, 


ordnance, and war production plants. 


Start Your Post-War Progress Today 
With AMPCO-TRODE! 


Consult Your Electrode Supplier 
Or Write 


AMPCO METAL, INC. 
Department WR-11 





Milwaukee 4, Wisconsin 


THE METAL WITHOUT AN EQUAL 








Inspection of Pressure Vessels soundness 1s applicable primarily only while plicable in the shops of manufacturers 
and Piping the weld is being made. Unfortunately a pressure vessels although some X-ray « 
weld that “looks all right” on the surface aminations have heen made in the fic 
By W. D. Hatsey may be a very unsound one. However, However, such applications of the X 

Hartford Steam Boiler Inspection & Insurance C visual examination of a weld as it is made method in the field are limited becaus« 

r ISUAL, radiographic, sampling, and mag- affords an opportunity to determine that the bulk of the _ equipment involved _ 

\ netic powder methods of inspection of the parts have been properly prepared for: the other hand, the gamma-ray method 
welding are all applicable, in at least some welding, that ac ceptable materials are being volves equipment of relatively small bu 
degree, to pressure vessels and pising. In used, that the welding operator is keeping rhe sampling method of inspection 
ce aesees ok tiden annie wae in i the weld free from serious slag inclusions welding may bh carried out either by 
in the widely recognized construction codes and that the weld is being fused to the base —_trepanning of plugs or by the removal 
such as the ASME and the API-ASME material a boat-shaped specimen accomplished 
Pressure Vessel Codes. Except for the spe- Radiographic methods of inspection are — the wre eta — 2 
cific requirements of such Codes, any de most suitable on butt welds where both — prober Either of these methods remoy 
cision as to what method of inspection Sides of the weld are readily accessible, are samples Irom the welded seams. at select 
should be followed must be based on the less applicable to welds attaching nozzles points. These may be locations that 
nature of the information desired to shells. definitely under suspicion or they may 
lhe visual method of inspection for weld The X-ray method is most generally ap- selected at random to get an idea of t 


average quality of the weld 
The boat-shaped specimen removed 
the weld prober provides material that « 
errr “a be tested in several ways for soundnes 


] 


| for tensile strength and for ductility. 1 





opening left in the weld is similar in mar 


| 


4 respects to a welding groove and tl 


Ingenious New ? - lends itself readily to reweldinge with 


great difficulty 


f o : The magnetic powder method of inspe 
I Technical Methods tion will seine any pater that exten 
i es to the surface and ma ilso reveal su 


] 
{ 
Presented in the hope that they will surface defects provided they are not t 
Pt H far belo he surface and are of sufficiet 
prove interesting and useful to you. ols ce Regge Scanlon Cecelia: agi e 


magnitude. Inasmuch as cracks which d 
being made a1 








velop in welds as they are 
one of the most serious types of defe 
that may be encountered and are frequent] 
difficult to detect except upon a most minut 
examination, the magnetic powder metl 
of inspection is valuable to insure that 


cracks exist in a given layer of weldi 
before the subsequent laver is deposit 
In many instances, this method of inspe 
tion has been used for each layer of we 


ing as applied 


Welding Operator Training 


By A. N. KUGLER 





Annlied FE neerit Dept 

\ Reduction § ( 
| | d Q* oF the important problems affecting 
Molten Metal Sprayed on Wood ites: sadinihces Ue: Geet Hi ce 4 
e e training of inexperienced welding opera 
Patterns Prolongs Their Life ia, tek tek eas & Ge 


to twelve times as many new operators 
Molten metal sprayed on wood foundry il octal gai ee ee 


patterns by a compressed air gun provides a 
protective coating against sand wear on the 
finished surfaces, thereby prolonging the life 
of the pattern and eliminating costly repairs. 


there were expe rienced veld rs availabl 
in 1938. The greater part of this trainin 
was done in 1941 and 1942, throwing 


] 


large burden upon the established weldi 





The metal may be sprayed directly on This wooden pattern coated with acim com ie ere at was - s( ea ‘ 
the untreated wood surface of the pattern or *Prayed metal has given service ae See. epee, Seem 
core box. If the wood surfaces are hard or far beyond its normal life. tor students among newly-organized schools 
close-grained, a shellac primer is first ap- that standards of instruction suffered. I 
plied, the metal being sprayed on before the order to maintain standards at a reasonal 


shellac dries. The thickness of the metal level, there was formed the American Weld 


coating is about 5 thousandths of an inch. ing Society’s Committee on Minimum R« 
quirements of Instructions for Welding O} 
erators in Trade Schools 

To demonstrate the coverage of AWS 


training codes and the requirements in 


The spraying equipment consists of a 
portable, self-contained gun-type sprayer 
which melts the metal and is thermostatically 
controlled. 


j 


; posed, this paper presented in some deta 
We hope this has proved interesting 





° = -: a ° the conduct of the course given at Pratt 
and useful to you, just as Wrigley’s Spearmint Institute. Brookiyn. This course follow 
Gum is proving useful to millions of people i des: sada a Cals GS aaa 
working everywhere for Victory. Fine detail easily recorded in the Te a eee Be lca, 

, : ‘ : alioy sprayed onto pattern. . ne 2: Sees 

You can get complete information about this every graduate who has taken either tl 
method from Alloy-Sprayer Company, 2039 \rmy or the Navy certification tests ha 
Book Building, Detroit, Michigan. X-56 passed them successfully 
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announced CONTROL 


(Automatic Open Circuit Voltage Variation) 


@ WHEN changing electrodes in hot or wet weather 
G-R provides extra safety for operators of *already 
safe G-R Welders. 


The instant actual welding stops, G-R VOLT-O-MATIC 
control drops open circuit voltage from 80 to below 
25... automatically raises it to welding level when 
contact with the work is re-established. Now stand- 
ard on G-R Model 49 at no price increase, optional 
at extra cost on other G-R industrial models. 


* SAFETY has long been a G-R feature, due to the absence of 
surge voltages and capacitance effects when properly grounded. 


GLENN-ROBERTS COMPANY 


1009 FRUITVALE AVENUE 2107 ADAMS STREET 
OAKLAND, CALIFORNIA INDIANAPOLIS, INDIANA 


, P. O. Box 1814, Washington, D. C. 





. . With This 


Reloading 
ls done During 
Welding 
Operation 


HIS Acme dual fixture arrangement 
permits practically constant use of an 
automatic welding head, because one of 
the fixtures can be reloaded while the 


other is engaged in the welding operation. 


The holding machine can be set to re- 
volve at any angle from vertical to hori- 
zontal. (Illustration shows a wheel being 
welded at 45° angle.) Positioner arm 
swings from one fixture to the other, 
locking in proper position. Speed of 
rotating the work is adjustable, as desired. 


A CME Manufacturing Lo. 


1642 HOWARD ST.¢ DETROIT, MICH. 








WRITE 


for information. Whatever your positioning 
problem on automatic welding, let us help 
you solve It. Write for complete information. 
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Reclamation of Perishable Tools flux the surfaces to be brazed; (4) apply an perature brazing. These are all chiefly 4| 


. . + ‘ 1 ' 
oxy-acetylene torch to the joint ends; (5) loys of copper, zinc, nickel, phosphor - 
By W \. JOHNSON | } br: P “< : : . - : and j ] 
- apply the brazing material until it flows cadmium and a medium amount of sily 

International Harvester Co., Tractor Works treely through the joint; (6) grind or file 40% to 60% [heir meiting points va 
T HIS PAPER described the application of for removal of excess. material: (7) from 800 to 1,600 F; the alloys used in t 

the “low-temperature brazing” process sharpen the tool brazing range in melting points from 1,] 
to the reclamation of cutting tools. Cracked In most cases, it is also necessary to to 1,300 F. Since these temperatures a 
slitting saws, broken milling cutters, broken thoroughly preheat a tool before attempt very near the drawing temperature of hig 
Hat, round, and multiple spline and keyway ing to braze. This preheating can either be speed tools, the weldor must learn t 
broaches, extension reamers, drills and done by the torch before starting actual correct manipulation of his torch and hi 
= ; , ; : | | 
roken dovetails on forming tools and brazing or a small furnace with heat regula so as not to harm the 
many other examples have been reclaimed — tion may be used. The preheating tempera 
by this method a oO isin ; y - ‘ © 
eh | letho 1 should . O00 an OO ° 

are ld be between 600 and 800 I Aircraft Spot Welding 

Steps common to this type of tool re \iter brazing, it is advisable to place the 
laimine are l repare the an ‘oh 4 +) eae ; ; NATHAN C, CLAR 
claiming are: (1) prepare the surfaces t ool back in the furnace and allow it to 
be joined; (2) clean surfaces thoroughly cool off gradually or place it in mica or Senior Resear Engineer 
with carbon tetrachloride using a_ soft isbestos Lockhes . ~~ S 
bristle brush: (3) coat with autochemi Several rods may be used for low-tem on PAPER Was a review ot the steps tl 

may be taken to insure the high 


quality of spot weld production in the ait 
craft industry. It was shown that of tl 
various procedures considered the practic 
solution to the problem of quality cont: 
of spot welding production involved thre 
basic requirements: (1) standardization 


the equipment and process; (2) the applic 
tion of statistical control and (3) monitor 
ing of the spot welding machines or m 
destructive testing of the finished product 
The features of spot welding machin 
mostly in need of standardization were sa 


to be the controls of (1) energy delivers 
to the weld, (2) electr le current way 


shape, (3) the amount of electrode for 
(4) forge time delay, if used. and (5 
the shape, Surtace condition and = lite 
the electrode tips 


Spot Weld Joint Efficiency 
for Aluminum Alloys 
By C. W. StTeEwarp 

Curtiss-Wright ( ; 

Research Labor 1 ( 

O NE OF the design problems about whi 
little has been published is that 

the maximum efficiency of a multi-sp 
joint used for splicing sheets of aluminur 
alloy together his paper was present 





for the purpose of reporting the maj 
results of a fairly thorough study ry 
following conclusions were reached 





A BETTER POSITIONER 
FOR EVERY WELDING JOB 


No matter what type welding you 
do there’s a C-F Positioner exactly 


1. Maximum joint efficiency obtaine 
was 100%, as indicated by several sample 
which failed outside the weld pattern. How 
ever, the average was 93% 





suited to your requirements. Rang- 2. Maximum stress developed on 

: 2 Above: Model No. 12. 1,200 standard specimen was 61,800 psi ry 
ing from small hand operated mo ib. capacity, manually op nn wn: See 

dels like the one above to the giant, erated. 3. The deal onct sattern for 268 

Below: Model No. . 30,- . , , 
push button controlled, monster ae a. ee oe ek Alclad in 0.040 in. thickness is one in whi 
*a° ton control with variable the spots are spaced In. apart in bot 
shown below, C-F Positioners revolve speed rotation for automa- Geections. Reduction in ths week sack 
. ic welding. 1 this spot spaci 

weldments a full 360 degrees, tilt a ee is likely to resu't in a loss in strength 
them to 135 degrees beyond hori- 4. Maximum efficiency is attained wit 


A\-C welds 
5. High strength spots are better that 


zontal—permit down-hand welding 


of all sides with a single set-up. All low strength Spots tor maximum efficient 


are universal tools; are adjustable and production economy 
: : 6 ‘ire brushing is better than chemica 
for height, handle a wide range of Bes Wire brushing eS Ce Cee 
cleaning 
work and are pedestal or boom + ‘The evescace of saul coacks, vinibh 
mounted to give maximum floor and by X-ray only, is not critical 


. 8. Higher strength welds (free fror 
working clearance. 5 

g small internal cracks) can be made wit 
Write for Bulletin WP 22. A-C equipment than can be made wit 


D-C equipment 


* 9. With stored energy machines, rret 
CULLEN-FRIESTEDT CO. 1 309 S. Kilbourn Ave., Chicago 23, U.S.A. wave aoe ae ott a y littl Sirens % 


joint efficiency 
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ee 
AT y 
: Hardness Conversion Table 
i — ROCKWELL 
“‘ pe BRINE, ae, B 
ig Dia. in mm., Vickers or 150 kg. load 100 kg. load Tensile 
§ 3000 kg. load Hardness Firth 120° Diamond 1/16 in. dia. Scleroscope Strength 
th 10 mm. ball No. Hardness No. Cone ball No. 1000 psi. 
Ca 2.05 898 440 
2.10 857 420 
2.15 817 40) 
2.20 780 1150 70 106 384 
2.25 745 1050 68 100 368 
2.30 712 960 66 95 352 
2.35 682 885 64 91 337 
2.40 653 820 62 87 324 
dat 2.45 627 765 60 84 311 
est 2.50 601 717 58 81 298 
* 2.55 578 675 57 78 287 
2.60 555 633 55 120 75 276 
he 2.65 534 598 53 119 72 266 
on 2.70 514 567 52 119 70 256 
i 2.75 495 540 50 117 67 247 
ee 2.80 477 515 49 117 65 238 
of 285 461 494 47 116 63 229 
‘a 2.90 444 472 46 115 61 220 
ir 2.95 429 454 45 115 59 212 
- 3.00 415 437 44 114 57 204 
3.05 401 420 42 113 55 196 
3.10 388 404 4) 112 54 189 
nip 3.15 375 389 40 112 52 182 
td 3.20 363 375 38 110 5) 176 
ed 3.25 352 363 37 110 49 170 
i 3.30 341 350 36 109 48 165 
e, 3.35 331 339 35 109 46 160 
)) 3.40 321 327 34 108 45 155 
of 3.45 311 316 33 108 44 150 
3.50 302 305 32 107 43 146 
3.55 293 296 31 106 42 142 
3.60 285 287 30 105 40 138 
3.65 277 279 29 104 39 134 
3.70 269 270 28 104 38 131 
3.75 262 263 26 103 37 128 
3.80 255 256 25 102 37 125 
3.85 248 248 24 102 36 122 
3.90 241 241 23 100 35 119 
h 3.95 235 235 22 99 34 116 
nf 4.00 229 229 21 98 33 113 
; 4.05 223 223 20 97 32 110 
4.10 217 217 18 96 31 107 
“ 4.15 212 212 17 % 31 104 
d 4.20 207 207 16 95 30 101 
or 4.25 202 202 15 94 30 99 
le 430 197 197 13 93 29 97 
435 192 192 12 92 28 95 
d 4.40 187 187 10 91 28 93 
»S 4.45 183 183 9 90 27 91 
4.50 179 179 8 89 27 89 
4.55 174 174 7 88 26 87 
4.60 170 170 6 87 26 85 
. 4.65 166 166 4 86 25 83 
. 4.70 163 163 3 85 25 82 
475 159 159 2 84 24 80 
| 4.80 156 156 1 83 24 78 
h 485 153 153 82 23 76 
h 4.90 149 149 81 23 75 
. i 4.95 146 146 80 22 74 
: 5.00 143 143 79 22 72 
h 5.05 140 140 78 21 71 
5.10 137 137 77 21 70 
5.15 134 134 76 21 68 
5.20 131 131 74 20 66 
Y 5.25 128 128 73 20 65 
5.30 126 126 72 64 
1 5.35 124 124 71 63 
5.40 121 121 70 62 
e 5.45 118 118 69 61 
5.50 116 116 68 60 
h 5.60 112 112 66 58 
' 5.65 ‘ 109 109 65 56 
5.70 107 107 64 ; 56 
5.75 105 105 62 54 
, & 5.80 103 103 61 53 
5.85 101 101 60 52 
5.90 99 99 59 5) 
5.95 97 97 57 50 
6.00 95 95 56 “9 

















3 Types Meet Every Need 
Make Good Rouey WeldOlets for butt welded 














wen Ouss branch connections 
e e 
Piping Better 
ThredOlets for screwed branch 
with , a connections. 
WREO OLS 


Ww ELD Oo LETS fs Socket-End WeldOlets for 


socket-type welded branch con- 


THREDOLETS nedion. 





‘Pipe w ne then making 






Inspection . 
and/or ThredOlets permit 


WeldOlets 






d junction of fy 


Th 
Os sibility of 
Maintenan | Pipe strengt 


WeldOlets, ThredOlets and Socket-End WeldOlets are suitable for all commonly used pressures and temperatures 
in every type of piping system. They are installed either before or after erection of the main line—and always with 
ease and economy. They are equally well adapted to prefabricated or ‘‘on-the-job’’ assemblies. Because of their 
patented, funnel-shaped intake aperture they improve flow conditions. Carried in stock for all standard pipe sizes 
up to 12” in size-to-size or reducing sizes—and can be furnished on special order in sizes up to 24°. Stock fittings 
are drop forged steel, but to meet special conditions will be supplied in Monel, Everdur, Toncan Iron, wrought 
iron, etc. 







Bulletin W131 gives detailed information about all the advantages of WeldOlets, ThredOlets 
and Socket-End WeldOlets. Write for a copy today. ‘ 


(ye it 
Forged Fittings Division \\\" Eas 


BONNEY FORGE & TOOL WORKS, ALLENTOWN, PA. °\\ sia Awarded 


July 10, 1943 
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Seam-Welding Gun 
% Parts that are too big to “take to the 
ichine” as well as large 
yunted in stationary fixtures can now 
seam welded by means of a new 
rtable air-operated seam-welding gun. 
his machine, believed to be the first 
-acticable portable seam welder made 
vailable to industry, is designed for 


assemblies 





Portable seam-welding gun just onnounced 

by Progressive Welder Co. It may be used 

for welding either plain carbon or stainless 
steel sheets up to 20 gauge thickness. 


welding two steel sheets up to thick 
nesses of 20 gauge each, including stain- 
The gun is universally sus 
pended and can be swiveled about so 
that the operator can weld either 
horizontally or vertically. Its standard 
speed is between 48 and 52 in. per min, 
using standard rolls or wheels. 

The head is operated by an air motor, 
rated at 2 hp when run at a constant 
speed, using 42 cfm of air under load 
When the control button (located on the 
guide handle) is pushed, it operates a 
solenoid switch that lets air into the 
cylinder. The air cylinder has a diam 
of 4% in., which is large enough to 
provide a maximum pressure of 1,400 psi 


less steels. 


with line pressure of 90 psi. The air 
flowing into the cylinder forces the 
upper (idling) and lower (driven) 
wheels together. When the air pressure 


has reached the preset value, a _ pres- 
sure switch starts the welding timer and 
the gun begins to seamweld. When pres- 
sure is removed from the button control, 
the solenoid valve releases the air in the 
cylinder, and, at the same time, the 
pressure switch cuts off both the timer 
and the welding current. 

This gun requires a high-duty cycle 
and high current densities, necessitat 
ing provision for about 5 gallons of cool 
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to Use 





ing water per minute to give optimum 
performance. Transformer, cable, jumper 
and bushings are all water cooled. The 
wheels are cooled internally, but spray 
cooling for their external parts is avail- 
able if needed. 

The gun has a throat depth of 3 in 


Its stroke is % in. when the wheels are 
new, 2 in. maximum when the wheels 
are worn. Two wheels—one 5 in. and 


one 6 in.—are provided. The transformer 
is rated at 100 kva and operates at 440 


v, 60 cycles A-C. The recommended 


maximum duty is 2 cycles “on” (weld 
ing) and 4 cycles “off” (cooling). Pro- 
gressive Welder Co., 3050 E. Outer 


Detroit 12 


Drive, 





“Extra-Flex'' welding cable. The frayed 
end shows the method of construction. 


Welding Cable 


% Burdox “Extra-Flex” welding cable is 
available in all sizes from 6 to 4/0. The 
cable is made of fine copper wires which 
are separated from a tough jacket of 
heavy rubber by a wrapping of heavy 
tape. It is said to have good resistance to 
abrasion and distortion and to be proof 
against oil and water. Burdette Oxygen 
Co., 3300 Lakeside Ave., Cleveland 


Breast Protectors 


% For women doing work, the 
Willson “Saf-t-Bra” is a unit comprising 


mens 





Willson ‘‘Saf-t-Bra."" For women employed where 
there is danger of breast bruises or injuries. 


1943 


a pair of lightweight breast protectors 
and an adjustable suspender harness. 
The protectors are molded of a flesh- 
colored plastic material which provides 
resistance to impact, and they are shaped 
anatomically to fit the curvature of the 
body in the area they cover. The plastic 
forms extend well back under the arms, 
protecting not only the breasts but also 
preventing possible injury of the delicate 
lymphatic glands. Willson Products, 
Inc., Reading, Pa. 


>» ¢€ 
Hydrogen Purifier 


% The removal of residual oxygen, 
moisture and other active contaminating 
gases from commercial hydrogen is said 

















Eisler hydrogen gas purifier. This equip- 
ment is manufactured in different sizes, 
depending on the amount of gas required. 


to be readily accomplished with new 
electric hydrogen gas purifying equip- 
ment being manufactured by the Eisler 
Engineering Co., Inc., 740-770 So. 13th 
St., Newark 3, N. J. Under a pressure 
of 30 to 50 psi, the gas passes first 
through an electrically heated furnace- 
designated by “A” in the accompanying 
illustration. It then moves progressively 
through the glass containers “B,” “C” 
and “D’”—each 4 ft long and 3 in. in 
diam—filled with purifying ingredients 
such as caustic potash or sodium lime. 
From the last glass tube, the purified 
hydrogen enters a manifold with three 
outlets (“L,” “M” and “O”) leading to 
three different supply lines. Two steel 
cylinders (“K”’) containing the hydrogen 
under high pressure are independently 
connected through two flexible metal 
and “J,” and a brass pipe line 
to the electric furnace. 

An autotransformer is provided for 
regulating the oven heat, which should 
never be over 1,200 F and preferrably at 
980 F when best results are attained 


hoses, “I” 
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Oxygen Check Valve designed to cushion against the initial 
blast of uncontrolled pressure surging 
against the pressure regulator when the 
oxygen cylinder valve is turned. There- 
after the pressure slowly equalizes, and 
the “Chek-Shock,” inserted between the 
cylinder valve and the regulator, allows 
a full flow of oxygen to the regulator. 

This oxygen cushion valve, states 
manufacturer, permits the cylinder valve 
to be opened rapidly without danger. 


Safety Shock Mfg. Co., Fowler, Calif. 


< 


% This new automatic safety device was 





“Chek-Shock"’ oxygen cushion valve. 
Note its position between the cylin- 


der valve and the regulator. % Thomson Model 600 is a seam welder 


Seam Welder 


SKILSAW 


QUALITY 


Thomson seam welder. This unit was specifically 
} developed for the production of light parts. ‘ 


designed especially for the precision a 
sembly of small or light pieces. It 





available as a circular or longitudin 


LAST LONGER! 


seam welder, or as a universal machi 
capable of rapid conversion for eithe 
type of welding, and is said to retain tl 
adaptability and operating advantages 
the Thomson Model 25 

The upper welding head slides in fi 
gibbed ways that are readily adjustab! 


... cand better 


to allow for wear. Knurl drives on bot 
upper and lower welding wheels are sa 
to assure positive drive and constar 
speed. \ variable speed drive and worl 
reduction unit provides a wide range 
welding speeds. Welding pressure 
supplied by a double-acting air cylinde 
| which is adjusted by a regulating valv: 
Thomson-Gibb Electric Welding Co 
Lynn, Mass 















Whatever your metal-finishing jobs may 
be... you'll finish faster and better with 
SKILSAW Quality Sanding Discs. They’re 
scientifically made of finest materials to 
sand smoother and to wear longer! 
SKILSAW Quality Sanding Discs are 
made of sharp-cutting aluminum oxide 
bonded with heat-resisting resin to a flexible fibre 








back. Available in 2 sizes and in all popular grits = 

and grades to insure peak output on every job. Write A slide rule for payrolls. Both overtime 
for recommended types on your sanding operations — a oe ae ie See & © 
... or phone your distributor for SKTLSAW Quality ee ee ee ee 


Sanding Discs today! Payroll Calculator 


SKILSAW, INC., 4763 Winnemac Ave., Chicago 30, Ill. pe tee hours plus overtime” wr ca 
Culatec in one operation on one side 
SALES AND SERVICE BRANCHES IN ALL PRINCIPAL CITIES a new payroll calculator now bein 


made by the Berger-Brickner Co., 43 
So. Spring St.. Los Angeles 13 I 
reverse side of the calculator is used f 
figuring straight time and overtime 

separate items. Hourly rates of pay fro 
40c to $1.74, with a half cent sprea‘ 
between rates, are provided. The tin 
periods extend up to 80 hours and ar 


SRILSAW TOOLS 


* MAKE AMERICAS HANDS MORE PRODUCTIVE x 


divided into tenths and quarters of a 
hour. 
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afety Goggles 

x These new Welsh goggles have a 
ghtweight acetate plastic frame, and 
nses locked into a bezel—a patented 





Welsh lightweight plastic goggles. Either shaded 
lenses for weldors or clear, hardened lenses for 
grinders and chippers may be obtained. 


construction said to provide unusual 
strength. They may be worn over a 
worker’s prescription glasses and are 
available with or without side shields. 
The shields, which are hinged to fold 
back when goggles are not in use, are 
furnished in either transparent acetate 
plastic or in metal mesh. 

For flash and glare protection, the 
goggle frames are fitted with Federal 
specification ‘‘Welshade”’ absorptive 
lenses. For chippers’ use, “Welshard” 
clear, hardened lenses are provided 


Welsh Mfg. Co., Providence, R. I. 


Heat-Resistant Mitt 


%& This one-fingered mitt of heat-resist- 
ant leather has been developed to substi- 


Wool-lined leather 

mitt designed to 

substitute for as- 
bestos mifts. 


a 
STEEL CRIP 
a= 





tute for the ordinary asbestos gloves and 
mittens, of which there now exists a 
serious shortage. The new leather mitt 
is lined with wool and made with a 4 in. 
gauntlet. Extra protection is provided 
for the wrist and the thumb is reinforced 
with a leather strap. Industrial Gloves 
Co., Danville, Ill. 


Underwater Cutting Torch 


% This improved underwater cutting 
torch design, Victor Model 3900, is said 
to offer the following added con- 
veniences: 

(1) The air mantle is so designed that 
it limits slagging of the tip, and permits 













Victor Model 3900 torch for underwater 
cutting. If is said to permit operation 
at heretofore unaccustomed speed. 


adjustments to be readily made under- 
water with less risk of losing parts. 

(2) The gas control valves are so 
located and designed that they can be 
manipulated even when the diver is wear- 
ing heavy gloves and operating in murky 
water. 

(3) The torch will start the cut and 
do the cutting with greater speed. 

(4) The torch is more easily main- 
tained in service; occasional recondi- 
tioning can be undertaken with a mini- 
mum of previous skill or special tools. 

Divers or engineers may secure a 
descriptive bulletin by addressing the 
Victor Equipment Co., 844-54 Folsom 


St., San Francisco 7 





stolen Edectic 


EFUTECTIC 


(Means Lowest Binding Alloy) 


LOW TEMPERATURE 


your production 


Design simplification © Substitu- 
tion of butt joints for lap joints, etc. 


Contains vital facts to speed up 
and cut your 
welding costs with Eutectic Low 
Temperature Welding. Also valu- 
able information on: 


Production Welding 


Joining dissimilar metals and dis- 
similar gauges without burning ® 


FREE LATEST 


WELDING 
 DaTaA Book 





Contains the Answers to 
Hundreds of Wartime 
Welding Problems 





Salvaging Defective Castings 
Effectively at low cost © Com- 
pletely machinable, invisible welds 
© Ideal for thin walled or heavy 
castings in all metals. 


Maintenance Welding and 
Tool Salvaging 
“Hard-to-get" tools costing up to 
$180 and requiring up to 50 weeks 
for delivery, salvaged for re-use 
in a few minutes at a cost of 

but a few cents. 


Ordnance Plant Engineer writes: "Book very instruc- 
tive, send ten more for distribution.” 


Write for Welding Data Book K 


See our Exhibit at the 


19th Exposition of Chemical Industries | EUTECTIC WELDING ALLOYS COMPANY 


BOOTH No. 403 


1 40 Worth St., N. Y. 13, N. Y. 


. 6 
Madison Square Garden, N. Y. Dec. 6-11 4 Please send your latest Welding Data Book K 
*Reg. U.S. Pat. Off. 


EUTECTIC 


WELDING ALLOYS COMPANY Company 


40 WORTH STREET. NEW YORK.13.NY 
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Face Shield 
#%& The M.S.A. Type “H” face shield h 


been developed for quick attachment 
the Type “K” Skullgard protective | 


Small-Size Hose Clamps 





% Two new clamps, models M-6 and 
M-10, for hose sizes from % to % in. 
ID, have been added to the Aero-Seal 
line of hose clamps. The M-6 is de- 
signed for 4, % and % in. hose and the 
M-10 for % and % in. hose. 

In construction, these clamps are 
featured by a spring steel band that has 
been perforated to correspond with the 
teeth of a worm gear attached to a 
thumbscrew. Turning the screw draws 
the perforated band through the housing, 
thus producing a rapid clamping action. Aero-Seal hose clamp. Turning the 
Aircraft Standard Parts Co., 1711 Nine- thumbscrew produces a uniform pressure 
teenth Ave., Rockford, III. around the entire periphery of the hose. 



































Face shield. The lower ends of the metal clips 
| are slipped over the edge of the brim on each 
side of a “‘Skullgard”’ safety hat. The visor may 

be moved up or down to the desired position. 


in order to guard the face against flyi 

particles. The visor, which is made o 
transparent plastic, is fixed tc a retaining 
strap mounted on a pivotal joint, allow 
ing upward or downward movement o 
the shield to the position desired by the 
operator. Visors measure 14 in. wide by 
6 in. long and are offered in 0.020, 0.04 
or 0.060 in. thicknesses. Light or darl 
green visors are also furnished but onl; 
in the 0.20 in. thickness. Mine Safety 
Appliances Co., Braddock, Thomas an 
Meade Sts., Pittsburgh 





Industrial Humidifier 


% The “Little Giant” industrial humidi 
fier is capable of dispensing 42 Ib « 
water per hr or 120 gallons in 24 hr t 
improve atmospheric conditions in wat 
plants. It measures 10 in. long, 3 in. 
diam and can be installed in less than at 
hour’s time. Adjustment screw at tl 
top permits ad- 
justment to ob- 
tain whatever 
relative humidity 
is desired. Techt- 
mann Industries, 
Inc., 828 North 
Broadway, M'1 
waukee 2. 








What have magic mirrors to do with war 
production? Nothing, except they portray the 
idea of the results you'll get from the near 
magic of MARQUETTE'S fast, flawless, eco- 
nomical welding in all kinds of wartime metal 
fabrication or repair. 





Their low original and operating costs, with 
negligible upkeep requirements, make for ex- 
ceptional welding economy. Their instanta- 
neous heat selection, automatic voltage con- 
trol, no “magnetic blow” give these versatile 
A.C. machines outstanding speed and uniform, 
top-quality welding performance. 

TEN SUPERB MODELS . . . with good 
delivery. 125 to 400 amps., for light 


work to continuous heavy duty produc- 
tion. 





Send for free, 24 page, illustrated 
booklet. 


MARQUETTE MFG. CO., INC. 


MINNEAPOLIS, MINN. 


“Little Giant’ hu- 
midifier. It can be 
installed in single 
units or in clusters 
to allow for the 
| humidification of 
any designated 





volume. 








GEES A.C.ARC WELDERS 
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(Trade Mark Registered) 


ee 3 MANGANESE BRONZE Welding Rods have proved their defi- 
Welding Alloys: nitely superior welding qualities over a period of many years 
; and under the most exacting requirements. 
PENN 
BRONZE The Double-Deoxidization process, developed by Titan engineers, 
TITAN definitely increases the ductility of the weld metal, reduces fuming 
BRONZE to a minimum and assures a sound, dense, strong weld. 
hi Descriptive literature sent upon request 
MANGA 


S ectfy Titan Whlding Alloys 


TO ASSURE UNIFORMLY SOUND, 
STRONG, DUCTILE BRONZE WELDS 


Doubly-Deoxidized PENN BRONZE, TITAN BRONZE and TITAN 





BRONZE TITAN METAL MANUFACTURING CO., BELLEFONTE, PA. 


TITAN 


WELDING RODS 















Above —“Shiftweight” Loading Position 
Below —“Shiftweight” Feeding Position 








») A Husky Helper... 
it Always ‘On Its Feet’ 


@ The Moslo “Shiftweight” wire reel eliminates the need 
for an extra man in handling coils of wire. It is counter- 
balanced with an automatically shifting weight that holds 
it steady in either loading or feeding position. Easy to 
load without lifting ... Swings easily to feeding position 

. Feeds smoothly and kink-free. A back saver, time 
saver and money saver. 


Write for booklet describing this and other types of 
wire reels. Upright or horizontal drum reels... Upright 
cone reels, all built to give service, speed production. 


Moslo Makes Everything for the Welding Electrode Processing Plant 


MOSLO MACHINERY COMPANY 


2441 PROSPECT AVENUE 


CLEVELAND, OHIO 
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News 
of the Industr| 





Amend Order Governing 
Maintenance and Repair 


Preference Rating Order P-89, govern- 
ing maintenance, repair and operating sup- 
plies, was amended on Sept. 29 by the War 
Production Board to conform with Prior- 
ities Regulation 3, which covers the uniform 
method of application and 
preference ratings. 

The amended Order P-89 restates the 
definition of maintenance, repair and oper- 
ating supplies as including “minor capital 
additions, the cost of which does not exceed 
$500, excluding the producer’s cost of labor, 
for any one complete addition which has 
not been subdivided for the purpose of 
within this definition.” 

The revised order will limit the use of 
P-89 ratings, instead of specifying various 
prohibited articles in P-89. A flat AA-1 
rating and allotment symbol MRO P-89 
are provided after January 1, 1944, with 
the restraining provision that the aggregate 
dollar value of purchase orders for mate- 
rials for maintenance, repair and operating 
supplies placed by the producer during the 
calendar year 1944 may not exceed the 
dollar value of purchase orders for such 
materials placed by the producer during the 
calendar year 1943. 

The small order exemption for purchases 
of aluminum in any quarter has been raised 
from 100 to 500 Ih. 


extension of 


coming 


Bans Foreign Silver 
for Brazing Alloys 


Use of foreign silver in the manufacture 
of brazing alloys or solders has been pro- 
hibited by the War Production Board in 
its Amendment 1 to Conservation Order 
M-199. Manufacturers, however, may com- 
plete the processing of any foreign silver 
already in process, or use up to one month’s 
supply of the foreign silver on hand as of 
July 29. 

Order M-199 restricted the sale, delivery, 
purchase and receipt of silver to certain 
specific uses 


Expands Facilities 
for Repair of Torches 


Eastern Welding Equipment Co., 17 
West 60th St., New York City, has ex- 
panded by more than 50% its facilities for 
the repair of all makes of oxy-acetylene 
torches, tips and pressure regulators. The 
service department is under the supervision 
of Frank Marcus, who has been actively 
engaged in the oxy-acetylene industry for 
the past 15 years. Twenty-four-hour serv- 
ice is said to be available when necessary 
to defense plants 
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FASHION PLATE OF 1943. This girl weldor at the 
East Pittsburgh Works of Westinghouse Electric 
and Mfg. Co., who is shown selecting an elec- 
trode to weld the frame of a big electric motor, 
is dressed in the very latest outfit for lady weld- 





ors—safety gl s, flame-resistant canvas kepi, 
leather gloves, sleeves, apron, spats that repel 
hot metal and steel-foed safety shoes. 


ASA Revises “Bible” 
of Grinding Industry 


The American Standards Association’s 
\brasive Wheel Safety Code, so widely 
used that it has been called the Bible of the 
grinding industry, has been revised for the 
first time since 1935. 

New sections have been added to keep 
pace with changes in this industry. Com- 
pletely new rules have been written for 
mounted wheels. New speed rules have 
been drawn up for crankshaft grinding, 
camshaft grinding and thread _ grinding 
operations. While the Basic speed tables 
remain the same, the Code has been care- 
fully reviewed and many points have been 
clarified. 

The Safety Code for the Use, Care and 
Protection of Abrasive Wheels (B7-1943) 
may be obtained from the American 
Standards Association, 29 West 39th St., 
New York City 18. 

>» « 


Tube Turns Opens 
West Coast Offices 


Tube Turns, Inc., Louisville, Ky., has 
opened two new Pacific coast offices at San 
Francisco and Seattle, while closing its Los 
Angeles office. T. H. Pike, Jr., district 
manager for the Pacific coast area, is in 
charge of the San Francisco office at 2611- 
12 Russ Bldg. John M. Hartley, formerly 
of the Los Angeles office, is in charge of 
the Seattle office at Room 422-A, Smith 
Tower Bldg., Seattle 4. 
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New Electronics Wrinkles 
Discussed at G-E Gathering 


Industrial electronics 


been directly 


equipments h 
responsible for saving n 
lions of man and machine hours and n 
lions of pounds of critical materials si 
-earl Harbor, according to General E1 
tric officials. Speaking at a Conference 
Industrial held Sept. 14 
Schenectady, these executives pointed 
that welding, heat treating, positioni: 
current and voltage control, temperatt 
control, motor control, inspection and cou 
ing, power rectification and frequer 
changing, industrial X-rays and the ek 
tronic (induction) heating of metals a 
some of the fields falling within the sc 
of electronics. 

E. H. Alexander, engineer of the 
dustrial control division, detailed the i: 
portant contributions of resistance weldi: 
control to war production. “No single 
dustrial electronic equipment has contri 
uted more to war production,” he said. 

An important recent contribution to 
sistance welding control, discussed by M 
Alexander, is the electronic current-reg 
lating compensator. This device compe 
sates for variations in line voltage and f 
the amount of magnetic material in tl! 
throat of the welding machine, thus maki 


Electronics 


it possible to obtain consistent welds when 


welding parts which are 
varying shapes 


of irregular a 


ra P. Jordan, electronics section, indu 
trial heating engineering division, discuss« 
electronic heating by means of high-fré 
quency vacuum tube oscillators 
explained, is divided into two broad field 
the induction metals and tl 
dielectric heating of non-metallic materia 
In induction heating, the part is placed 
or adjacent to a water-cooled inductor c 
carrying a high-frequency alternating cu 
rent. The heat is generated entirely in 
surface layer, the depth of which is det 
mined by the frequency used 


heating of 


Since this type of heat permits concer 
tration on the surface of sharply defin 
areas, it is useful in the surface hardenit 
of gears, bearings and other parts subj: 
to surface wear, Mr. Jordan declared. | 
the brazing field, the main advantages a 
uniformity of results and automatic ope 
ation. Electronic heaters, the speaker et 
phasized, always produce the same tempe 
ature in the same area 


War Production Awards 
Popular with Workers 


Thousands ot suggestions for increasi 
production from workers who want to do 
better job have been recorded at War Pri 
duction Drive Headquarters. Labor-Mai 
agement Committees have been establishe 
in 2,400 plants in which 5,000,000 w 
workers are now employed 

Ideas which have been put into operati 
as a result of this program are said to ha\ 
saved millions of dollars and hundreds 
thousands of man-hours in America 
mines, mills, factories and shipyards. 
pamphlet briefly describing the award wi 
ning suggestions is available on request t 
War Production Headquarter 
Washington, D. C 


Drive 
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7 DALLETT 
ond PNEUMATIC WELD-FLUX SCALING HAMMERS 


















ele 
€ 
Pp Especially designed for roughing, peen- 
: ing, removing flux and excess metal re- 
itu 
yu sulting from welding operations. 

en 
. @ made in several sizes 

Corp 

@ button or lever type throttle 

- @ safety chisel retainer 
ding 
| Fi @ smooth in operation 
” e light in weight 

re 

M1 write for Bulletin No. 500 
eg Ui 
pet 

10! 7 

th THE DALLETT COMPANY 
king 
then MASCHER AT LIPPINCOTT STREET PHILADELPHIA 33, PENNSYLVANIA 
and 

PNEUMATIC AND HAND CHISELS . “DALBO” AIR HOSE COUPLINGS 
dus 
mt | “DALLETT” PNEUMATIC SAFETY RETAINER SHANK CHISELS 





s a “DALWELD” DETACHABLE WELDING CABLE CONNECTORS . » 








«| THIS MOTOR 
“1! BRACKET 


: typifies the 





| advantages L 


of modern EASY-FLO Brazed Construction 


This hanger bracket for a small electric motor used in aire EASY-FLO 1S THE KEY to the success of this low- 





i I i f | i i : : ‘ 

my P ns eg apes - pity! =e eT 7 nig brsrepete temperature silver alloy brazed construction, because it mokes 

0 made from castings or forgings that have been redesigne ie : 

i for EASY-FLO brazed construction joints that are as strong as solid metal—and makes them 

0 . 

an The reasons so many are changing to EASY-FLO brazed con- fast, reliably and at sorprisingly low cost per joint. 

_ truction are—fast tion— li : ‘ P — P 

m pon aie of ps A apes — You will find interesting details about it in Bulletin No. 12. 

va elimi ' machine erations : r d sa . 
EASY-FLO BRAZING IS HERE TO —reduction in weight—metal sav- Also valuable information on joint designs, heating methods 

‘ot STAY. The exceptional speed, reliabil- ing—and last but not least, low and fast production procedures. A copy will be mailed to you 

LV ity and economy EASY-FLO brings to costs. on request—write for it now. 

( the joining of both ferrous and non- 

a’ ferrous metals account for the phenom- WAREHOUSES 


’ enal spread in its use on war produc- 
it tion and assure an increasing use In c EEL ES . 
peacetime maufacturing. Get the facts 


in Bulletin No. 12-A. Plan to use it in 
your post-war production. 


OR P OR RATIONS, 
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Clarify Restrictions 
on Alien Employment 


A joint statement issued by the Secretary 
of War, the Attorney General, the Sec- 
retary of the Navy and the Chairman of 
the Maritime Commission clarifies the con- 
fusion which has hitherto existed regard- 
ing the employment of aliens by Govern- 
ment contractors and subcontractors. 

Contractors and subcontractors, says this 
statement, are required to obtain. the 
written consent of the head of the Govern- 
ment department concerned before employ- 
ing aliens under the following conditions 
only : 

(a) Aeronautical contracts. — Written 
consent is required before an alien employee 


MANGANAL 


(Reg. U. S. Pat. Office. U. S. Patents 1,876,738—1 ,947,167—2,021 ,945) 


SPECIAL SHAPE 


APPLICATOR BARS 


FOR 


TRACTOR GROUSER RE-TREADS 





may be permitted to have access to the 
plans or specifications or the work under 
construction or to participate in the con- 
tract trials under contracts involving air- 
craft, aircraft parts, or aeronautical acces- 
sories for the United States. 

“(b) Classified contracts ——Written con- 
sent is required before aliens employed by a 
contractor in the performance of secret, 
confidential or restricted Government con- 
tracts shall be permitted to have access to 
the plans or specifications or the work 
under such contracts or to participate in 
the contract trials.” 

Except under the specific conditions 
specified above, War and Navy Depart- 
ment and Maritime Commission contractors 





APPLICATOR BARS 
= 


MENGHNAL 
WELD 
DEPOSIT 





SPECIHL SHAPE MANGAIVAIL 








MADE IN 
FIVE SIZES 
EASILY WELDED 
TO ANY SHAPE 
OR SIZE GROUSER. 
PROVIDES A 
RE-TREAD 
FOR ALL TRACK 
LAYING TYPES 
OF EQUIPMENT. 








trodes. 








Attach with Manganal Bare or Special Tite Kote welding elec- 


Applicator bars are manganese nickel steel, the toughest metal 
known. Work hardens under impact and abrasion. 


New parts are difficult to obtain. Saves approximately 80% of 
the metal of a new part, as well as time and money. 


150 Distributors Are Ready to Serve You 


Sole Producers 


STULZ-SICKLES COMPANY 


134-142 Lafayette St., Newark, N. J. 
Try Seaco Hard Surfacing Over Manganese Weld Deposits 
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and subcontractors may employ aliens 
freely as American citizens. 

In order to obtain consent of the head 
the Government department concerned, f 
the employment of an alien on an aer 
nautical or classified contract, the alien ar 
the contractor are required to fill out thei 
respective parts of an Alien Questionnai: 
Form. This form may be secured from tl 
plant security officer or from the local offi 
of the United States Employment Servic 


WPB Amends Order L-318 
on Spot Welding Electrodes 


Amendment 1 to General Conservatio 
Order L-318, covering spot welding ele 
trodes, was issued on Sept. 30 by the Wa 
Production Board to correct an error i 
the definition of Morse taper fittings. Th 
amendment deletes any allowable toleran 
from the definition of taper per foot. 

Order L-318, effective Oct. 7, restrict 
the use of certain critical materials in th 
manufacture of spot welding electrodes an 
endeavors to simplify and standardize pra 
tices. Specifications are given for electrod 
tips, lengths and maximum diameters it 
this limitation order, which also prohibit 
the use of tungsten and molybdenum except 
in electrode facings and inserts 


Handy & Harman Holds 


Clam Bake for Employees 


An old fashioned New England clar 
bake, complete with clams, chicken, corn 
lobster, potatoes and all the trimmings, was 
staged recently by Handy & Harman at its 
Bridgeport, Conn., plant for 650 employees 
and guests. On this occasion, the com 
pany’s 180 men in the Armed Forces were 
honored by the unveiling of a sterling 
silver Honor Roll Tablet, and lapel pins 
were presented to employees who had com 
pleted many years of faithful service witl 
the company. As a surprise announcement 
it was revealed that Handy & Harman ha 
just received its third Army-Navy “E’ 
Award for the outstanding production of 
war materials. 


New Welding Mfgr. 
and Distributor 


E. A. Randall, formerly of Philadelphia 
has organized the Welding & Cutting Ma 
terials Co., 400 East 18th St., Kansas City 
8, Mo. This firm manufactures the Ran 
Cutter-Universal cutting torch guide and 
acts as distributor for Rego welding equip 
ment. General repair work on all makes of 
welding and cutting equipment is also done 


Correction on NE Steels 


American Iron and Steel Institute ad 
vises that the manganese content of NE 
9260, NE 9261 and NE 9262 should read 
0.70-1.00% instead of 0.75 to 1.00% as 
stated in Engineering Data Sheet No. 37 
page 79 of the October issue of THE WELD 
ING ENGINEER. 
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ansome Consolidates 
ith Worthington Pump 


om 


=“ 


Ransome Machinery Co., Dunellen, N. 
has become a wholly-owned subsidi- 
y of the Worthington Pump and Ma- 
iinery Corp., Harrison, N. J. The 
msolidation brings together two im- 
rtant lines of construction and general 
dustrial equipment. In the welding 
‘ld, Ransome manufactures welding 
)sitioners and welding turning rolls. 


» 


Yon’t Penalize Incentive, 


i. F. Lineoln Tells House 


The Treasury Department’s “bureau- 

ratic policy” is endangering the war effort, 
F. Lincoln, president of The Lincoln 

‘lectric Company, opined in testimony 
presented before the House Committee on 
Vays and Means at its request. 

“In spite of the fact that the caste system 
has failed utterly throughout the rest of 
the world, the Treasury Department forces 
t by the policy announcement that no man 
who works with his hands may receive a 
alary of $5,000 per year, regardless of his 


efficiency, ability and cooperation,” said 
Mr. Lincoln. 
“Penalizing incentive cannot do other- 


wise than eliminate American efficiency of 
industrial production. It will kill the hope 
of victory by causing waste of lives, produc- 
tion of ability and materials. It will kill 
hope of a high standard of living after the 
Watt <.<:: 

“This penalty on loyal, patriotic effort 
could be called treason in time of war since 
all-out production is vital to victory. Such 
interference would be called sabotage if 
caused by our enemies. It is actually bu- 
reaucratic insistence on fitting all industry 
to a single preconceived formula with a lack 
of understanding of the industrial system. 
Obviously, no one formula can 
apply properly in all cases.” 


possibly 


» ¢€ 


Stress Analysis Society 
to Meet in New York City 


A joint meeting of the Society for Ex- 
perimental Stress Analysis with the Ap- 
plied Mechanics Div. of the American So- 
ciety of Mechanical Engineers will be held 
at the Hotel Pennsylvania, New York City, 
December 2-4, 1943. Inquiries should be 
addressed to the Society for Experimental 
Stress Analysis, P.O. Box 168, Cam- 


bridge 39, Mass. 





“Il hope Joe gets well soon—this new man's good, 
but he doesn't have Joe's sense of humor." 











New—more versatile—designed and built for 
| today’s welding requirements! P&H Welding 
Positioners provide Dual Capacity design for 
handling two classes of work—more easily 
and quickly. They enable operators to greatly 


increase arc time. 


Let a P&H Welding Positioner help you speed up produc- 
tion and lower your welding costs. They are available in 
a complete range of capacities. Write today for literature 


describing the complete line. 


General Offices: 


| 4513 West National Avenue, Milwaukee 14, Wisconsin 


NISCHFE¢ 


WELDING 
POSITIONERS 





P&H is America’s only 
manufacturer providing a 
complete welding service in- 
cluding A.C. and D.C. Weld- 
ing Machines, Electrodes, 
Production Welding Control 
Systems, Welding Position- 
ers, and “’Thru-the-Air” ma- 
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\_ ARG WELDERS = EXCAVATORS - ELECTRIC CRANES MOTORS - HOISTS - WELDING ELECTRODES / 


terials handling equipment. 


Canadian Distribution: The Canadian Fairbanks-Morse Co., Ltd. 








CHEAPER 


With TRANSFORMER TYPE 
A.C. ARC WELDERS 


Get 15-25% faster welding with improved 
weld deposits. Your labor costs are cut because 
of greater speed in depositing weld metal, lack 
of magnetic blow, deeper penetration. You 
can use larger electrodes and get more feet of 
weld per hour. 

Available for manual or automatic welding. 
The Universal A.C. Arc Welder is more econo- 
mical in use of current. Electrode costs are cut 
by using larger sizes, by reducing stub losses. 
You avoid maintenance costs 
because there are no moving 
parts, nothing to wear out. 


HIGH POWER FACTOR 





WELD FASTER an 
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sé -IND Universal Power Corp.—4899 Euclid Ave. | 
BUILT IN Cleveland, Ohio 1 

You benefit from reduced power Gentlemen: i 
cost. Power factor correction re- Please send new catalog, giving full de- I 
duces K.V.A. by about 1/3, and de- tails and prices on transformer type arc ! 
creases demand charges proportion- welders and your full fine of equipment ! 
ately, at same time giving a high and accessories. t 
percentage of power factor. 1 
a reer 1 

UNIVERSAL POWER CORP. ADDRESS........ 
4899 Euclid Ave., Cleveland, Ohio Se tkansecaiken Ee 
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ABOUT PEOPLE 


Owen L. Holland, formerly chief of 
the Welding, Electroplating and Equip- 


ment branch of WPB, has been ap- 
pointed Chicago district manager for 
the welding division of Metal and 


Thermit Corp. Mr. Holland was at one 
time general sales manager of the Hol- 
lup Corp., manufacturer of welding elec- 
trodes and accessories, but left this firm 
to own business, handling 


establish his 










welding specialties. Subsequently, he 
was called to Washington to head the 
WPB welding branch. 


« 


Thomas J. McKay, formerly president 
and treasurer of The McKay Co., Pitts- 
burgh, has been elected chairman of the 
board of directors. James C. McKay, 
formerly vice-president, has been ad- 
vanced to the offices of president and 
treasurer 

> ¢€ 

R. S. Arnold has been appointed as- 
sistant to M. R. Minnich, sales manager 
of the American Welding and Mfg. Co.., 
Warren, O. Mr. Arnold was formerly 


*e*eoeeeeee#eeeeeeeeeeee#e#eeee#ee#eesee ee ee 
e 
irs Quickerto USEA - 
’ 4 ° 
* 
* 
+ 
2 
a 
CHIPPING HAMMER - 
* 
This convenient tool has a chisel in one 7 
end of the head and a drift in the other z 
and a removable wire brush on the end of nm 
the handle. The user does not have to Ps 
Triple Duty set aside the rod holder to chip or brush e 
TYPE CB away slag from the weld. This model ° 
3 tools in one, is one of many in the CMD line fam- ° 
Brush replac- : 
able when ous for quality for 22 years. Write e 
worn. Well Department 11W for latest circular ’ 
balanced. : ce 
Weight 1 Ib. for complete details. 





CHICAG 


MANUFACTURING AND 
DISTRIBUTING COMPANY 


1928 WEST 46th ST., DEPT. W., CHICAGO 9, ILLINOIS 
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manager of the Ideal Foundry Div. 
the Republic Steel Corp., Newt 
Falls, O 


Howard W. Bennett has been ma 
manager of the specialty division of t 
General Electric (¢ 
Department and will be 
the engineering, manufacturing and sa 


ompany’s Electron 
responsible 


operations of this division. Mr. Benne 
has been with General Electric si 
1930. 


J. Frederic Wiese, formerly assista 
to vice-president in charge of sales 
Lukens Steel Co., Coatesville, Pa., |! 
been elected vice president of this cor 
pany and given charge of the combin 
sales of Lukens and its two subsidiarie 
Steel and Luke 


3yv-Products Corp 


Inc 


weld, 


Edward K. Myers, who has been cre¢ 


manager for Lukens Steel Co. and 
subsidiaries, was recently elected 
sistant treasurer 


D. Earl McElroy has been appointe 
special mill representative on the Pacit 
coast for Lukens Steel Co. and its 
sidiaries, By-Products Steel Corporati 
and Lukenweld, Inc., Coatesville, Pa. H 
will act in a liaison capacity between t 
Lukens companies and C. T. Hansen & C 
Pacific coast sales representative of Luke 


Sul 


and its subsidiaries 


After 63 years of consecutive servic: 
Charles Buckingham retired at the a; 
of 79 from the Seymour Mfg. Co., Se 


mour, Conn., manufacturer of phospho: 


bronze welding rods and other noi 
ferrous alloys. Mr. Buckingham ha 
served this company as shipping cle 
tor 60 years 


Van S. Wielosinski has been appoint: 
plant metallurgist at Willys-Overla: 
Motors. Mr. Wielosinski was former 
the Carnegie-Illinois Steel Cory 
Chicago, engaged f 


with 
where he was 


seven years in metallurgical research 


Charles F. Dickinson has been a; 
pointed assistant manager, metallurgica 
division, Carnegie-Illinois Steel Cory 
Chicago, to succeed L. L. Rohl, recent! 
advanced to tae of manager 
Mr. Dickinson has been connected wit 


the company since 1937 when he bega 


position 


as assistant to the general superintendet 


at the Gary Sheet and Tin Mills. La 
March, he was transferred to Pittsburg 
as metallurgical engineer in charge 
sheet and strip products 

Gwilym A. Price, formerly preside 
of the Peoples-Pittsburgh Trust Co., | 
been elected a _ vice-president of tl 
Westinghouse Electric and Mfg ( 


His new responsibilities will include t 
settlement of 


war contracts 
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“FLAME THROWERS” 


Vital Weapons of the Shop Front 


Cutting through metals with a superheated flame, ‘““Gasweld”’ Cutting 
Torches give finest results on light metals as well as on the heaviest 


cutting job. 


Light weight and perfect balance reduce operator fatigue to a mini- 
mum—an important feature for today’s hard pressed conditions—yet 


the rugged construction of these torches is designed to withstand 


hard daily usage. Exclusive ‘Free Flow” design eliminates completel 


the danger of flashback. 

For full explanation of special fea- 
tures write for Welding and Cutting 
aon catalog. 


hia} CUTTING 


















Buffalo, N.Y. at CHEMICALS DIVISION of  fechester, 


Cincinnati, O. 


Toledo, 


chicago, ut. Sh Carbonic Corporation | “==: 


Louisville, Ky. 


Milwaukee, Wis. 3110 S. Kedzie Ave., Chicago, Ill. 


Montreal, Quebec 
Toronto, Ontario 
Windsor, Ontario 




































WRITE FOR 
CATALOG 





We manufacture a complete linc 
of resistance spot welders from 
4, to 300 KVA for all types of 
welding. There is an EISLER 
WELDER for every purpose. 












TRANSFORMERS OF ALL TYPES 


WE INVITE CONTRACT SPOT WELDING 
IN LARGE OR SMALL QUANTITIES. 


CHAS. EISLER 


EISLER ENGINEERING CO. 
749-SO. 13th ST. Near AVON AVE NEWARK, 3 N. J. 


— 
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4 ee Handling dies. 


2. 


3. 


4, 


Elevating or revolving work to convenient positions 


for welding. 


Transferring heavy parts from one level to another 


level. 


Supporting overhanging work. 


Bringing work to convenient heights for the operator. 
Other operations where table-revolving and easy 


foot-actuated elevation are advantageous. 








@ Also designers 
and manufacturers of 
Specialized Material 
Handling Equipment. 








LYON- 


Hydraulic 
ELEVATING 
TABLE 





On scores of different 
material handling jobs, 
the LYON Hydraulic Ele- 

vating Table saves time, increases 
safety, eliminates need for help- 
ers. Lifts up to a ton to any height 


from 29" to 43”. 


Now available in portable and 
stationary types. New optionc! 
features, such as indexing device, 


retaining bars, floor lock, 


towing 


handle, 2-speed pump may be 
mounted when required. Write to- 
day for latest descriptive material. 


LYON-Raymond Corporation 


MATERIAL HANDLING EQUIPMENT 


282 Madison St., 





Greene, N. Y. 
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Helpful Literature 


Just Published 


The following reviews are of recent publications of interest to 
those in the welding industry. Unless otherwise stated, they may 
be obtained without cost by writing to the manufacturers listed. 





Shipyard Welding Book shipbuilding industry. Its material was 
compiled from the experiences of a 
\ 54 page, 6 by 9 in. booklet titled representative body of men active in 
“Welding Instructions” has just been merchant and naval shipbuilding and 
published by the U. S. Maritime Com- from the records of common failures 
mission tor use by welding supervisors (on ships during the construction period) 
and leadermen of crafts concerned with attributable to welding procedures. 
shipyard welding. This booklet presents The topics covered include: the quali- 
a standard system of welding practices fication and duties of welding super- 
to be adopted by all branches of the visors, the importance of making sound 





NOT GOOD AS NEW— 





But Several Times Better 


You COULDN'T imagine tougher working conditions than the severe 
shock, impact and abrasion to which these foundry hammers are 
continually subjected. But, now that they are protected with the 
Super-wear-resistance coating of Coast Metals Hard-Facing, they 
have what it takes to keep going! And last several times longer than 
uncoated hammers! 

Coast Metals Hard-Facing makes possible fewer equipment shut- 
downs, less idle labor, conservation of critical metals, salvage of 
worn parts and maximum equipment output. Not only for foundry 
hammers, but also for hot shear blades, slag buckets, tong grips, 
mill guides, and innumerable other products, machines and 
equipment! 

Coast Metals can be welded either by the electric arc or the 
acetylene torch to all ferrous metals, including manganese steel, 
alloy steel, cast iron and chilled iron. New booklet, “Your Best 
Protection Against Wear” free on request. Write for your copy today. 





COAST METALS, INC. 
Plant and General Offices: Canton, Ohio @ Executive Offices: New York 19, N.Y. 


k (} AY | METALS 
hard-facing 
weld rods 


MAKE YOUR EQUIPMENT LAST LONGER 








Ve antilien 


welds, design details, standard shipyar 
procedure, welding sequences for variou 
ship sections, failures due to imprope 
sequences, preparation of subassemblie 
for welding and erection, joint details 
erection procedure, butt welds, fille 
welds, fittings, precautions to be take: 
in welding material over 1% in. thick 
use of automatic welding, precautior 
to be taken when welding in col 
weather, electrode storage and handling 
fairing, sequences for welded repairs 
In a brief introduction addressed to a 
contractors constructing ships for th 
United States Maritime Commissio1 
Rear Admiral Howard L. Vickery, vic« 
chairman of the Commission, point 
out that inexperienced or poorly skille 
welding supervisors and operators cai 
upset production schedules, run up ex 


cessive man-hours because of work that 


has to be chipped or burned out an 
rewelded, and endanger the ship throug! 
poor workmanship. “It has become ol 
vious,’ he declares, “that a compre 


hensive analysis should be made of tl 
common welding difficulties encounters 
in building ships and that an author 


itative set of instructions as to what 


should be done and what should b 
avoided ought to be issued for th 
benefit of all shipyards and their produ 
tion organizations.” 

\ copy of “Welding Instructions” ma 
be obtained by writing to Jack Wolff 
Div. of Shipyard Labor Relations, U. § 
Maritime Commission, Washington 2: 


Apprentice-Training Pamphlets 


Two pamphlets on different aspect 
of apprentice training have been pub 


lished by the Bureau of Training of the 


War Manpower Commission, Wash 
ington, D. C. One of these, “Training 


‘Apprentices for War and _ Postwar 


Work,” is a reprint of an article in Fa 
tory Management and Maintenance by 


\. Goodwin, director o! apprenticesh! 
training for the Murray Corp. of Amer 
ica. 

The other booklet, Machinist Ay 
prenticeship Standards,” reproduces tl 
standards which were jointly adopte: 
by representative employers and the I: 
ternational Association of Machinists 1 


the St. Louis area. This information 
presented as a guide for interested group 
and individuals to the setting up of 
thorough step-by-step system for th 
training of all-round skilled workers 
any trade 


Electronic Heating Booklet 


The electronic heater, which now 
makes possible many new applicatio1 
of the principles of induction heatins 
is featured in an eight-page, letterhea: 
size bulletin, GEA-4076, recently issu 
by the General Electric Co., Schenectady 
N. Y. This publication gives specifica 
tions for G E’s 5 kw and 15 kw, 55 
kilocycle electronic heaters and includ 
two pages of pictures of various smal 
parts which have’ been © successfull 
brazed, soldered or surface hardened 
electronic heating 
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 FIRE-BIRD 
-HAS MET HIS MATCH! 


The Fire-Bird was a legendary fire-bug-with-wings whose 
specialty it was to light the dangerous gases present in the 
deep passages of coal mines causing many deadly explosions 
and painful burns. 


Cofen is a proven remedy for burns, goiny from shop to shop 
to relieve pain, clean wounds and help to avoid infection. 
In Cofen the Fire-Bird of legend has met its modern match. 
Cofen is a ‘‘must’’ in all shops. 


= coten = 
LEE-WOOD, INC. 


SOUTH NORWALK, CONN. 








TRUE DRILLING 
in the Tight Spots with... 











570 


FLEXIBLE 
Drill-Shafts 


@ A Stow Flexible Drill-Shaft, at- 
tached to any electric or pneumatic 
hand drill, relieves the operator from 
manipulating bulky, heavy power tools 
in close quarters—enables him to drill 
true holes fast in spots the regular 
drills can’t reach. With easy, one-hand 
operation, fatigue is minimized—accur- 
acy maintained—output increased. 


@ Stow Flexible Drill-Shafts come 
equipped with straight spindle, 45° or 
90° angle heads. 


@ 68 years of leadership in designing 
and manufacturing flexible shafts for 
many industrial applications assure 
you of dependability and endurance 
when you specify STOW. 







with 
Straight 
Spindle 


Ask for literature giving 
standard sizes and capacities 


STOW to meet your requirements. 


MANUFACTURING CO. 


7 Shear St. Binghamton, N. Y. 





/ 




















Krembs Fluxes 
Go Farther 


Krembs fluxes go farther than com- 
peting fluxes, thereby reducing the cost 
per foot. Pound for pound, or dollar for 
dollar, they turn out many more lineal 
feet of weld or braze. Try them and see. 

The consulting welding and brazing 
engineers of the Krembs organization 
have specialized in fluxes for welding, 
brazing, and silver soldering since 1895. 
They have developed 89 different non- 
bubbling, quick flowing Fluxine Fluxes 
each for specific jobs. They'll study 
your metal joining problems... recom- 
mend the proper flux . . . and send free 


samples with instructions. 


KREMBS AND COMPANY 
671 West Ohio Street 
Chicago, Illinois 
CHEMISTS AND METALLURGISTS SINCE 1875 








TRADE MARK REGISTERED U.S. PAT. OFF. . 
FLuxM ES TO SOIN fig ME TAL 
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CONTINUOUS WELDING 
NOW JUST A 


BREEZE 


New Ergolyte A.C. Arc Welder 
Especially built for 






Continuous War Time Duty 


Air Cooled by Powerful Fan) 


Our fighting men need the stuff. They can’t 
wait while naturally cooled machines “cool 
down”. That's why we built into the new Ergo- 
lyte 250F a powerful cooling fan, added extra- 
heavy insulation. Avoid time delays, danger 
from burning out due to heat stress. Speed up 
war work. Make your next welding machine 
an Ergolyte 250F. Write for information today. 


SPECIFICATIONS 
CurrentRange: 15 250 Amp. Input Voltage: 230-460 
Volts. Frequency: 60 cycles or to order. Phase: Single 
or operates on one phase of 2 or 3 phase current. 
Electrode size Range: 1/16”—3/16". Heat Steps: 24. 
Size: 18” x 1214”, height 2114”. Weight: 215 Ibs. 


GUARANTEED ONE YEAR 


ERGOLYTE MANUFACTURING COMPANY 








oe NORTH LAWRENCE STREET, PHILADELPHIA, ome 





95 








Heat-Treating Atmospheres 


The four basic gases for providing 
proper atmosphere for any heat- 
treating process are described in a new 
l6-page, letterhead-size booklet, “West 
Heat-Treating Atmospheres.” 

four gases—Endogas, 
Monogas 


the 


inghouse 
These Exogas, 
Ammogas—provide nine 

which the proper at- 
mosphere may be selected for annealing, 
hardening, 


and 
variations from 
brazing, tempering, gas car 
burizing, sintering, normalizing, etc. The 
book the chemical reaction, 
composition cost, application and equip- 
ment needed for each atmosphere. 
furnace applications are il- 

and schematic arrangement 


explains 


ly pi al 
lustrated, 











Re hs hadi 
| Foot | 


a Veal 


attention. 

















Send US YOUR 
OLD WELDING 
and CUTTING TIPS 


for Reconditioning 


Don’t throw away your old worn out welding and cutting tips— 
~.| send them to us and we will recondition them. We can salvage up 
to 70% of all tips sent to us. Here is a chance for you to help con- 
serve on critical material by re-using the tips you thought were 
beyond repair. Send your order in today, it will receive prompt 


DOCKSON CORPORATION 


383 WABASH AVENUE 


and flow diagrams given for an endogas 
generator, an exogas generator, a Car- 
remover for monogas, and 
an ammonia dissociator. A chart of the 
combustion properties of fuel gas is also 
included, and a table is given showing 
the atmospheres suitable for the various 


bon dioxide 


heat-treating operations on different 
metals. 

Copies of this booklet, B-3251, may be 
secured from Dept. 7-N-20, Westing- 


house Electric and Mfg. Co., East Pitts- 
burgh, Pa. 

>» € 
Fire Prevention Booklet 
Welding and Cutting 
is the title of a 16-page, 434 by 


“Preventing 
Fires” 


DETROIT, MICH. 
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634 in. booklet prepared to instruct 
of welding and cutting equipment in tl 
precautions to be taken to 
Though 


contained in 


ust 


eliminate fit 
the materi 
well know 
valuable as 


losses. much of 
this booklet is 
the 


means of educating new 


to weldors, book is 
workers in tl 
approved methods for handling weldin 
and cutting 


cylinders, et 


torches, oxygen, acetylen 


ren rules ar 
given for preventing fires and three ruk 
for extinguishing fires. Reasonable quai 
tities of this booklet may be obtain¢ 


without charge | Internationa 


simples 


from. the 
Acetylene Association, 3() East 42nd St 
New York 17 


Maintenance Handbook 


The new Ideal maintenan® 
handbook No. 143 gives helpful informa 


55-page 


tion on how to keep motors and gen 
erators operating continuously at pea 
efficiency without dismantling then 


Other equipment is also covered, includ 
ing industrial electrical 
able speed 


equipment, vari 





transmissions, machine too 
accessories, wiring devices and_ tools 
etc. Ideal Commutator Dresser Co., || 
Sycamore, Il. ! 
| 
Pneumatic Tool Catalog 
Dallett Bulletin No. 500 is an eight 
page, letterhead size catalog of pneu 
matic tools and other accessories for 
industrial welding (hese accessories 
include air-operated scaling and chip 
ping hammers as well as hand scaling 


picks and shank chiséls Hose couplings 





1g 
hose fittings and a detachable welding 
cable connector are also pictured ane 
described. The Dallett Co., Mascher at 
Lippincott St., Philadelphia 
Welding Pictorial 

No. 34 in the series of Progressive 
monthly “Welding Pictorials” pictures 
new line of rocker arm welders for alu 
minum welding, a “shrink-fit” resistance 
welder designed to shrink mounting 
brackets on the axle shafts of militar) 
vehicles, a “push-gun” developed for light 
gauge aircraft welding, a seam welder 
being used to weld housings of land 


mines and a portable ait sean 
welding gun. 


3099 East 


yperate d 
Progressive Welder Co., 


Outer Drive Detroit 12 


| 
Carbon Brush Standards 
NEMA Publication N 43-85, “Car | 


bon, Graphite and Metal-Graphite Brus} 
Standards,” has been issued to supersede | 
issued in 1934 
devoted t 
tolerances for 


the previous standards 


This 16-page 
standard 
carbon, 
brushes 


pamphlet is 
and 
and 


dimensions 
graphite 
and 


metal-graphite 


standards for associate 


parts of brushes such as shunt cables 
clips and connections. An entire secti 

is given to definitions for brushes. Avail 
able at 25c per copy from the National 


Electrical Manufacturers Association, 15 
East 44th St.,. New York City 


1945 


NOVEMBER. 


—_— 














“vm >hCUree 


~ ~ar nO > > 








| electric weldin 








a2tlongs, 


Larbide 


EFFICIENT 
ECONOMICAL 











DEPENDABLE 


& 
For 
Welding and Cutting 
Specify 
NATIONAL CARBIDE IN THE RED DRUM 


NATIONAL CARBIDE CORPORATION 


60 E. 42nd St., New York, N. Y. 




















MEANS 


ABUSE wri. 


~*-$7. PIERRE- 


CHIPPING 
HAMMERS 












Sa 





Breaks 
the Scale 
Cleans 
the Surface 
in One Operation 


ST. PIERRE 





Here’s a man-sized brush in the 
right position for easy use after 
chipping scale from welded surface. 
Hammer-Chisel made of highest 
quality tool steel. Entire tool is 
well-balanced. For economy, for dur- 
ability use ST. PIERRE Hammers. 








Order Today From 
Your Jobber 
or Direct 


ST. PIERRE Chain Corporation 


WORCESTER DROP FORGINGS MASSACHUSETTS 











HELP SAVE STEEL 
BY APPLYING WIESE UNITS TO AGRICULTURAL TOOLS 
Prepare your shop for this type of work 


U. 8. Patents 2,013,818, 2,051,234 
and 2,226,884. 





ELECTRIC WELDED 
Write tor new catalog now 


WIESE PLOW WELDING COMPANY, PERRY, 
Originally New Presess Plew Welding Ce. 


IOWA 

















AUTOMATIC SHAPE CUTTING 
MACHINES 


Popular models and sizes. Gas and 
supplies; TIPS for 
various makes of torches. Safety Equip- 
ment and Clothing. 





Large stocks—prompt deliveries. ; ' 
RALL SUPPLY COMPANY, 110 E. 42nd St., New York, N. Y. 





MAKE SURE! 


Make sure that you receive your copies of The Welding 
Engineer without interruption by sending in your sub- 
scription renewal well in advance of its expiration date. 
Mails are slow . . . and events are moving fast in the 
field of Welding. Every issue of The Welding Engineer 
contains vital information of war-importance to you 
these days. Check up now and send your renewal in 
early. And be sure to include your new Postal District 
number when you send your renewal to— 


THE WELDING ENGINEER 
506 So. Wabash Avenue 
Chicago 5, Illinois 
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FASTER 
BETTER | 


WELDING | 


WITH THE 


MISSING 
LINK 


Luichk Shipments 


on AA-5 PRIORITY $59°°9 
or HIGHER COMPLETE 


STARTS THE ARC AUTOMATICALLY 
AND KEEPS IT GOING! Attach the Missing Link Auto- 


matic Arc Hy-Cycle Unit to your AC or DC arc welders. Then see how 
much more quickly each welding operation is completed. Note too, the 
improvement in each weld. But that’s not all! With the Missing Link, 
even untrained beginners can do a good job of welding right from the | 
start . . . important business indeed during these days of speed and 
skilled help shortages. 

We urge you—equip with this tried and proved product and get the 
best in welding today. 

If it’s a welding problem we can help you. 


See Your Jobber or Write Direct for Quick Delivery! 


MID-STATES EQUIPMENT CO. 


2431 So. Michigan Ave. Chicago, Ill. 
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TRINDL 






and production welding job. 


Trind! Welders, Electrodes, supplies 
and accessories, available for 


immediate delivery, will save 
you both time and money. Write, 
; act or phone for full deteil ; 


TRINDL PRODUCTS, LTD. 


and “job tested” research, are rolling up 
_ impressive production records. Acclaimed 


pendability, and economical operation. 


For better, faster welding, easy-to-operate 
TRINDL SUPER INDUSTRIAL ARC WELDERS 
will help step up your production 
schedules 20% to 40%. Manufac- 
tured in a range of distinctive sizes 
to accommodate every type of shop 


Op the Hoot Deliver, /' 


sures INDUSTRIAL 


ARC WELDER 


DESIGNED FOR HIGH SPEED PRODUCTION ARC WELDING 










2227-AR CALUMET AVE. 
CHICAGO 16, ILL. 


... with BADGER D-C Generator Welder FILTER 


IN ONE LARGE WAR PLANT (name on request) 
process and atmospheric dusts drawn into Gener- 
ator Welders caused an average of FOUR ‘‘down- 
times’’* per year for repair and overhauling— 
lost up to 160 MAN-HOURS per unit! 


BADGER D-C Generator Welder PERMANENT 
FILTERS were installed. Since then, over four 
years ago, not ONE Welding Unit has been out 


of operation for repair caused by process“and at- 
mospheric dusts. Savings in Man-Hours, Money 
and Lost Production time more than paid the cost 
of each BADGER PERMANENT FILTER during the 
first year. 
You, too, 


may enjoy similar benefits on YOUR 


Manufacturers of PERMANENT 


Generator Welding Units! The BADGER Permanent- 
type Filter is easy to install—and inexpensive. 
Write for information TODAY! Send us the com- 
plete information to identify the make, style and 
model of Welder used 

* “Frozen” or clogged rotors—Excessive wearing 
of generator and Excitor Brushes, based on an aver 
age of 7488 machine hours per year. 


R adgenr MANUFACTURING 


& SALES COMPANY 


335 EAST BROWN STREET 
MILWAUKEE 12, WISCONSIN 


Filters for Heating, Ventilating, 


Air Conditioning Aircraft and Industrial use 
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“Tantung” Tool Catalog 


An extensive line of solid tool bi 


cut-off blades, milling cutter blades, sh 
and solid end mills, boring tools a 
rounds, forming tools, etc., is present 
in the new 28-page “Tantung T« 


Catalog” just issued by 
Ramet Corp., North Chicago, Ill. The 
are of “Tantung,”’ trade-name 
a non-ferrous cast alloy for metal cu 
ting. Tantung was developed to fill t 
gap between conventional high-spe 
steel tools and cemented carbides, a1 
its basic formula includes tantalu 
carbide, which is said to impart a se 
lubricating action to the tool. 
Comprehensive instructions for grin 
ing Tantung and for brazing 
acetylene) tips of this material to t 
shanks are given in this booklet. 


tools 


(Ox 


» <¢ 


Positioner Bulletin 


A new four-page, letterhead-size bu 
letin, No. 201, has been issued to preset 
in concise form the full Ransome line « 
welding positioning equipment, whi 
ranges in capacity up to 20 tons. Speci 
cations, important features, load rati: 


dimensions are include 


Dunellen, N 


tables and 
Ransome Machinery Co., 


Coolant Bulletin 


A two-page bulletin, No. 75-AC, cove 
ing the new “Frostrode” coolant coole: 
has just been released by Frostrod 
Products, 19003 John R. Street, Detr 


3. The bulletin describes a line of por 
table refrigerating units designed to pr 
vide accurate temperature control 


coolants and lubricants in machine pro: 


essing. Elimination of work distortio1 
due to the frictional heat developed 
grinding, cutting, turning and simila 


operations is now possible, it is claimed 


The bulletin includes complete specific: 


tions and an illustration of a_ typic: 
installation 
Connector Catalog 

A four-page letterhead-size folde: 


No. 424-43, 
of welding 
the “Rapid” 
connected or disconnected at a 
of the wrist. Other cable 
of the straight, 
multiple types. 


Palmgren lit 
includi 


the 
connectors, 


describes 
cable 
connector, which may 
twis 
connectors ar 
angle, bus, panel, a1 


Chicago Tool and En 


gineering Co., 8383 South Chicago Av: 
Chicago. 
Air Conditioning Booklet 

A 20-page booklet, 3AC-0201, has bee 
issued to show how air conditioning a1 
industrial refrigeration may be used 


solve production problems in spot wel 


ing, X-ray film developing, -machini1 
work, instrument assembly and oth 
industrial processes. The book include 


explanations and diagrams of air cot 


ditioning principles and illustrates t! 
company’s line of equipment. Westing 
house Electric and Mfg. Co., Ea 
Springfield, Mass 
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sition, permitting instant replacement. 
Get acquainted with the many other 
superior, exclusive features of Im- 
proved “Round File.” 


1 bits | Send for new catalog 

s, shi | 

Is anda] 

>sente if | 

Took 

scoloy- 

The 

ime 

al cu Distributors wanted 

fill the 

i-speed 

gy ae METRO'S Welding ods 

ntalum and METRO'S new Lift Front Helmets in two 

a sel Grinding Goggles styles, one piece and riveted types. 

grin 

es Teleph 

oo] elepnones: 

o% METRO MANUFACTURING CO. REpublic 9-6660 and 9-666] 93-04 150th Street, JAMAICA, N.Y. 
a 9ee ae L a 2_ ; rere 
ocking an exclusive feature 

e bul : “Sls 77 

ae) ip-on 

ine ol! 

oe Renewal 

rating) The patented cartridge holding the 

_ | spark metal locks exactly in correct po- 

a 
“| 





‘Over ' 


| The Improved “Round File” Gas Lighter 
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etroit 
por-| Circulars and prices on request. SAFETY GAS LIGHTER CO. ( ft, ) LYNN, MASSACHUSETTS 
) pr 
1 off 
proc- j . 
rtion | 
nd int WELD-A-CAST Flux 
= The old brand is still the best (oer accrnuewe / 
med. | " : \ wELoine 
ifica-| No. 1. For Welding with Cast Iron \ rusts / 
pical | Rod. \ f 
Se No. 3. For Brazing and Bronze 
\ ce . 
\ / , Welding. 

” ¥ No. 4. For Welding Cast 
Ider ; 
fin CAST 1ROM Aluminum. 
ding Ask Your Dealer—or write 
y be 
wist CORTLAND WELDING COMPOUND CO. 
an Cortland, N. Y. 
ant 
En 
\ve 

' a 

| Production Becomes PRODUCTIO N 

: when using 
een | LARKIN ARC AND SPOT WELDERS 
7 LARKIN ACCESSORIES & SUPPLIES 
eld ' LARKIN FASTWELD & LOCKWELD ELECTRODES 
in j LARKIN SMALLWELD ELECTRODES 
ther | PROMPT DELIVERY OF 342” AND io” 
ides | Arc welders from 75 to 1200 amperes. All Power Factor Correction when requested. 
an. Single and Multi Operated welders in every Write for Catalog No. 90A 
a“ size are equipped with Continuous Amperage Export Distributors 
ae Adjustment from the ‘low’ to ‘high.’ International Technic, Inc. 
ing Spot welders up to 75 KVA. 381 Fourth Ave., New York, N. Y. 
hast § 

: 

lm 6LARKIN LECTRO PRODUCTS CO., MANUFACTURERS . 
45 § 220 Taaffe Place, BROOKLYN, N. Y. ® Sales offices throughout the country Model $400C (40-400 amperes) 


Most popular size these doys 
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“GENERAL” 


WELDING FUME 
EXHAUSTERS 





For effective elimination of 
the Noxious Fumes from 


Arc Welding 
Galvanized Iron Soldering 


Spray Painting, Etc. 


TWO TO TEN INLETS— 


For multiple hose connections 


in shop and field operations. 
SINGLE INLET UNITS— 


For exhaust from booth collec- 


tor ducts; and in the smaller 


units, 


High Velocity Exhaustion 
by 
High Speed Centrifugal Fans 
for 
Small, Easily Handled Hoses 


SEMI-PORTABLES— 
Movable by crane hook or carry- 
ing bar; or for fixed (duct) serv- 
ice. % to 15 motor horsepower. 


PORTABLE “JUNIORS” — 
40 to 100 pounds in weight; one 


or two inlet nozzles. 


Self-closing caps on all nozzles. 
Rugged, aill-steel construction. 
Motored for continuous service. 
Controls protected within base. 
Bulletin CB-103 gives specifications 
and dimensions for the 28 types and 
sizes comprising the “General” line. 


GENERAL BLOWER CO. 


403 N. Peoria St., MONroe 0244 
New York CHICAGO 22, ILL. Detroit 








Pittsburgh Philadelphia © Cleveland 
100 














. 


eee ee 
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Resistance Welding of Copper 


2,330,943. Philip P. Anderson, Jr., 
and Ralph M. Major, Evansville, Ind., 
assigned to Servel, Inc., New York City. 
Filed Nov. 28, 1941. Issued Oct. 5, 1943. 

A method by which resistance weld- 
ing may be used to weld together pieces 
of copper. In this method, a coating of 
iron of uniform thickness and desired 
porosity (which determines the resistiv- 
ity of the iron coatings) is formed by 
electrodeposition on a surface of each of 
the copper pieces. The pieces are then 
held together with their iron coatings 


contacting while welding current is 
passed through them for _ resistance 
welding. 

> « 





Flame-Gouging Method 


2,329,270. Everett P. Jones, Elizabeth 
N. J., assigned to The Linde Air Prod- 
ucts Co. Filed March 7, 1941. Issued 
Sept. 14, 1943. 

A method of forming a shaped edge on 
a metal member to prepare it for weld- 
ing. Flame-cutting is used to sever a por- 
tion from the member by cutting length- 
wise of an edge face. The cut surface 
slopes outwardly from one main face of 
the member to a point on the edge face 
adjacent the other main face. A groove 
is then formed along and in the cut 
surface. 


‘Manganese Steel Welding 


2,329,410. Raymond L. Morrison, 
Buffalo, N. Y., assigned to the Morrison 
Railway Supply Corp., Buffalo. Filed 
April 25, 1940. Issued Sept. 14, 1943. 

A process of arc welding manganese 
steel using a manganese steel electrode 
of an austenitic structure. The electrode 
is composed of from 5% to 20% manga- 
nese, from 1% to 5% copper, from 
0.1% to 2% carbon, from 0.1% to 2% 
silicon and the balance essentially iron. 
The deposited metal is peened before it 
has cooled to a temperature below 750 F 
in order to prevent the formation of 
checks and cracks. 


» < 


Carbon-Are Welding Method 


2,330,601. Bernard M. Larsen, Eliza- 
beth, N. J., assigned to United States 
Steel Corp. Filed April 22, 1942. Issued 
Sept. 28, 1943. 

A method of arc welding low-carbon 
steel with a carbon electrode. The 
method is characterized by covering the 
welding zone with an oxidizing slag 
(through which the arc is worked) to 





prevent the steel from permanently 
acquiring carbon from the electrode 


Autogenous Welding Method 
2,330,503. Antonio Longoria, uth 


Euclid, O. Filed April 3, 1942. ] ued 
Sept. 28, 1943. 

A method of autogenous (withou: the 
supplying of additional metal) arc weld. 
ing. A _ relative movement between 
juxtaposed pieces of work and a circular 
electrode is effected, and a unidirectional! 


electric current flow is established a 
an arc between electrode and the 

The arc causes the electrode to rotate jn 
the direction of movement of the work 
To stabilize the arc while the work 
pieces are being autogenously welded to 
gether, a gaseous fluid is directed onto 
the electrode at the point of source of 
the arc and in a direction opposed fo 
that in which the work is traveling and 
substantially perpendicular to a line 
passing through the welding arc normal 
to the work. 


 P 
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Automatic Switch for Welder 


2,328,596. Thomas W. Winsor, Bre 
merton, Wash. Filed Jan. 23, 1936. Issued 
Sept. 7, 1943. 

An automatic start-stop switch for ar 
arc welder motor-generator. Included 
are means responsive to the grounding 
of one terminal of the generator 
closing the switch, means responsive to 
the flow of current from generator for IL 
maintaining switch closed and means 
responsive to’ the cessation of the flow 
of current from generator for a pre 
determined length of time for opening 
the switch. 





> < 


Welding Table 


2,328,182. James E. Bales, Aurora 
assigned to Lyon Metal Products, Inc., - 
Aurora, Ill. Filed Oct. 27, 1941. 
Aug. 31, 1943. 





Issue d 





A welding table made by combini1 
four vertically extending angle iron 
with flanges 90 deg apart; the angle iro 
are used to form the four vertical leg 
of the table. Four vertical sheet meta 
panels are connected to the flanges « 
the leg members, the upper portions « 
these panels providing horizontally ex 
tending ledges. 
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Protect Yourself with the Best in Welders’ Clothing 


“SAF-T" Garments 
for Men and Women Welders 


The Accepted Line of Protective 
Leather Clothing 


Ask your distributor or write 


5 SK Overalls for Men FRED JESSAR, Manufacturer 
404 Denckla Bldg. Philadelphia, Penna. 
New |2-page Catalog, Samples and Prices Sent on Request 

































































TILLLL) BSPe X-RAY PROTECTION 
x a | 2a Rt ee oe 
| ae 
: —F— | [RR wer a6 te] WHY SUPPOSE WHEN IT GOSTS NO MORE TO BE CERTAIN AND SAFE? 
ee 4 “RAY PROOF’ FoR| 
as ta fat | hee | x- RAY PROTECTION. | RESEARCH, ENGINEERING AND EXPERIENCE ARE AVAILABLE TO YOU. 
+ ae T ; X-Ray is an erase tool in industry and will become more so in the future. peer X-RAY 
J Pal | PROTECTION is a vital need. 
| ee Our designs of special equipment and applications for a speed up of production in and ow of the 
X-Ray Department are important contributions to successful and efficient operation for others. Why 
/ coun not for you? 
+ 4 + If you use X-Ray or Radium you Must be interested in adequate protection and handling. 
apaatt Whoever you are, or wherever you are, a capable engineer is available to discuss your requirements, 
| y be 1 in a manner to earn your commendation. Request these services, without obligation, from your nearest 
ee ae representative, locally listed, or from headquarters in New York. 
/ LH 3 gi “| We are serving industry rather than merely selling X-RAY PROTECTION. 
——T 1939 a sairiiherele 


























RAY PROOF CORPORATION © 330 East 26th Street * New York 








ALFLUX No. 1 is a general purpose flux, especially recommended for 


A L 7 é U >< heavy work, such as castings, repairs, etc. 


IYMUIVIINICLVMk@li@iem ALFLUX No. 2 is unrivalled for wrought and cast aluminum, aluminum 
alloys and magnesium. Especially adapted to aircraft, architectural 
WELDING FLUXES and light sheet metal work. 


Manufactured by WOOLDRIDGE ALUMINUM WELDING PRODUCTS - Glastonbury, Conn. 




















WELDING ELECTRODES 
x T f * D A R Dp’ OXY-ACETYLENE WELDING RODS 
Manufactured by 


STANDARD STEEL & WIRE COMPANY 
Welding Wire Specialists Since 1921 Bolivar Pennsylvania 

















AEA S Sa 


The PRACTICAL Lighter <= 


For Welding and Cutting Torches 


SHOOTS STRAIGHT TO THE SPOT! SAFE! SURE! STRONG! 
Ask Your Jobber or Write Us 


SHOOT-A-LITE CORPORATION iis cast 28th Street NEW YORK, N. Y. 


| AREBAARRAAABAES AS ARSE G EQRRRRRRAS GARRET SBRRRRRARE 



























SAMPLE ON REQUEST 
TESTED TO 70 LBS. PER SQUARE INCH 


é a L D fc i L L b a Attractive Proposition to Distributors 
| 4124 TORRESDALE AVENUE 
PENNA. 


¥ E ¥ c 0 Makes Cast Iron Electric Welds Water Tight 


NORTHEAST METALS CO. PHILADELPHIA 


























It’s like finding money 
when you use 


COLONIAL 


GLOVE AND 
GARMENT SPLITS 


THEY INSURE THE MAXIMUM 
















OF COMFORT... safety... and 
durability. All weights for men 
and women welders’ gloves and 
garments, in large spread whole 
kips and side splits. Samples. 











COLONIAL TANNING CO. 


Glove and Garment Leather Division 


MILWAUKEE, WIS. 
¥ 








FOR WELDING 
— SOATINGS 


PQ SODIUM SILICATES 
PQ POTASSIUM SILICATES 


@ Top production of welding rods 
calls for uniform quality binders 
of the correct viscosity. To meet 
these specifications manufactur- 
ers choose PQ Silicates. 


The PQ catalog of silicates for weld- 
ing rod coating is certain to con- 
tain the right one for each formula. 
There are over 30 PQ grades. 


duatly lompany 


Gen'l Offices and Laboratory: 125 South 3rd nice, 
Chicago Soles Office: 205 West Wacker Drive 
9 PQ Plarts S'ocks in over 60 cities 


SILICATE OF SODA SPECIALISTS 
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Headband 


2,328,042. James Wilson Welsh, Prov- 
idence, R. L., assigned to The Welsh 
Mfg. Co., Providence. Filed April 28, 
1941. Issued Aug. 31, 1943. 





a 7 


In this split headband, the upper cor- 
ner of one end and the lower corner of 
the other end are each provided with an 
extension of smaller width than the 
width of the body portion of headband. 
The outer boundaries of these respective 
extensions are continuations of the re- 
spective outer boundaries of the body 
portion of the headband. The extensions 
are disposed in lapping relation side by 
side along their widths and are relatively 
adjustable longitudinally to permit ad- 
justment of the size of the headband. A 
sleeve enclosing the lapping extensions 
may be clamped against them to secure 
the extensions in their adjusted positions. 
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Electrode Holder 


2,327,290. William Rice, Aldan, Pa. 
Filed June 29, 1942. Issued Aug. 17, 1943. 

An electrode holder with a bar that is 
fixed to the handle and has its forward 
end curving upwardly. Bar is provided 
with a groove on its inner face and an 
apertured head inwardly of and merging 
into this groove. A clamping lever is 
fulcrumed on the bar and has its forward 
end adapted to clamp an_ electrode 
against bar inwardly of its head. A 
spring tends to retain the clamping lever 
in the unclamped position. 


> ¢ 


Pipe Welding Mill 

2,327,318. William Rodder, Youngs- 
town, and James H. Hopkins, Alliance, 
O., assigned one-half to The Aetna 
Standard Engineering Co., Youngstown, 
and one-half to S. F. Keener, doing busi- 
ness as the Salem Engineering Co., 
Salem, O. Filed May 15, 1940. Issued 
Aug. 17, 1943. 


A continuous pipe welding apparatus 
having a strip heating furnace, a rail 
extending away from strip outlet of 
furnace, a frame structure supported on 
this rail for sliding adjustment toward 
or away from outlet, means for locking 
frame in adjusted position, a pair of 
forming rolls carried by frame in horizon- 
tal alignment with outlet, .a motor 





mounted on frame, driving connections | 
from motor to forming rolls and a pair 
of fixed pipes adapted to discharge air | 
against the opposite edges of the strip *| 
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as it leaves the furnace and bh fore 
enters the forming rolls. 





Pipe Fitting 
2,329,956. Edward Hall Taylor, (hj. 
cago. Filed Feb. 13, 1942. Issued Sept 
21, 1943. 
A fitting for securing 


to an unthreaded 





pipe end by a metallic bond between th 
two. The fitting has an end portion wit 
ID slightly greater than the OD t — 


pipe end, and this end portion i 

vided with inwardly projectin; § 
elements forming teeth that decr 
height toward the outer end of tl 
portion. Upon insertion of the pipe int 


the fitting, it is gripped and held | 
teeth. Since the latter are spac« | Fo 
wardly an appreciable distance from the | Bil 
is provided for the free flow of 


between the pipe end and the end 
tion of the fitting. Thus the pip: 


end of the fitting, an unobstructed spa | 
fitting may be welded together. 
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Extra quality—A large 6 
variety to choose from | ] 
STEEL BAR CLAMPS 
CARRIAGE CLAMPS 
SPECIAL WELDERS 
C CLAMPS 
HANDSCREWS 


Send for Catalog No. 16 
Specify them when ordering | 
ADJUSTABLE CLAMP CO. 


"The Clamp Folks" | 
& 426 N. Ashland Ave., Chicago 22, U.S.A J 














ACETYLENE HELMET! Mode shorter i 
length, but wide and r y for max 
protection and comfo f wel 


Write for NEW CATALOG 


SELLSTROM MANUFACTURING CO. 


626-11 N. Aberdeen St. Chicago 22, Ill. 
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Welleng Sthol | a8 Ba 
bec trains quickly, thoroughly VEIDIN Use only those GOOD Guaranteed 


O 55 , tor spring. Established long before the war FLUX = A N T I - B O R A xX r. 


*s to give experienced operators to the 


Hobart’s school is not a war-time off 


ing others the correct proced- 

ures of every type of welding. Today. 
Send Your Men to Hobart g£ 
Many plants send men and women to 
increase their welding operations. 


f 
HOBAR TRADE SCHOOL 
Box U-1131, Troy, Ohio; 








fast growing business of arc welding. ——— 
pane omy Are Expert en emma F L U Xx E s 
and they are expert teachers, too. No. 1 Cast Iron Welding F 
p \e g Flux. 
bea es th opengl a Write i No. 2 Brazing Flux for Brass, Bronze, etc. 
: No. 4 “Braz-Cast” Flux for Bronze Weiding Cast Iron. 
















No. § Aluminum Flux for Cast Aluminum. 
No. 8 Aluminum Flux for Sheet Aluminum. 
No. 9 Stainless Steel Welding Flux. 

No. 16 Silver Solder Paste Flux. 


MANUFACTURED ONLY BY 
ANTI-BORAX COMPOUND CO.., Fort Wayne, Ind. 














SPE-WELD No. 1906 


NICKEL-SILVER BRAZING ALLOY 


For low temperature brazing of all types of steel. 
Binds without melting the base metal; tensile 
strength 110,000 Ibs. per sq. in. 


SPECIAL WELDING ALLOY CO., Inc. 


27-33 Jackson Ave., Long Island City, N. Y. 
We resharpen High-Speed Power Tools 





EVERemeEeeeem COVER LENS 





THIRTERN YEARS OF PROVEN SERVICE 
ee | “VISION FOR VICTORY" 


Safeguard your 
sight. Good sight 







is a recious 


Kl er 
Lens will aid you 
in doing this. 
They will not pit 


Employ ed or allow molten sparks 


Ever-Kiear Lens & og | | the sarees, 
for better welding a all times. se iis 


Size 2x4%” for arc-welding shields. .$2.40 per dozen 
Sizes 46% to 50 M.M., for goggles....35c per pair 


F. R. FAULK, DISTRIBUTOR ‘O5,TENS AVENUE 

















GREYHOUND 


CUSTOM-BUILT A.C. ARC WELDERS 





6 Models—Ranging from 100 to 500 Amps- 
Priced from $69.00 to $395.00 





Immediate Deliveries 
Low Operating Cost 
Continuous Operation 
Power Factor Correction 
at Small Extra Cost 


Jobbers inquiries solicited. 


Greyhound Electric Mfg. Co., Inc. 
31 Grand Street, Brooklyn, New York 








Buy War Savings Stamps and Bonds 





METAL BOND 
D Welding and 
nou Brazing Fluxes 
are Quality Products 


SEND CARD FOR OUR A-4 CATALOG 


All Metal Bond products are sold on—''The user must be 
satisfied or he returns unused portion in original package 
for ‘Money Back’. 


| METAL BOND MANUFACTURING CO. 


3201 Kossuth Avenue St. Louis 7, Missouri 




































ELECTROLOY ALLOYS for RESISTANCE WELDING ELECTRODES and DIES 


Spot ELECTROLOY ALLOYS were developed specifically for the resistance welding industry. ELECTROLOY 
ALLOYS cover the full range of physical properties necessary to the manufacturers and users of resistance 


Seam idi ; 
Butt welding equipment. ; . ; 
u Consult our engineers on your resistance welding electrode and die problems. 
Flash Please submit drawings or samples. 
Projection Catalog and prices available on request. 


THE ELECTROLOY COMPANY, Imc. 1600 Seaview Avenue, BRIDGEPORT, Connecticut 








W-AL-CO RODS 
for Welding i 


a 


Send for descriptive circular. 





of A L U Mi Ni U M oe of W-AL-CO Welding tions of flux on each rod, assuring: 


! WELDING ALLOYS MFG. co. National Newark Bldg., NEWARK, New Jersey acteristics; Increased Welding Speeds. 


Ot ws TYPE E-1, for arc welding 


a <a Assure dense, ductile and strong welds. 
TYPE G-2, for gas welding 
Manufacturers Ready fluxed, with the correct propor- 


: Lenses—filter, spatter re- 
isting, and clear cover glass, etc. Ease of Control; Free-Flowing Char- 
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COlAKS 


EFFICIENCY 


Optical quality frames cut from 
acetate stock are 3 times as 
strong as the molded. These 
new spectacle goggles have met 
with tremendous response. 


Send for circular. 


WELSH 


MANUFACTURING CO. 
58 Troy St. Providence 9, R. |. 











WELD PIPE 


Faster... Easier... Truer 


JEWEL PIPE 
CLAMPS 


Weld pore. ipe in a ‘,-# wae 
Jewel Pipe Clamps. e 

welder welding instead of waiting 
for it only takes a minute to put 
them on and set the pipe in per- 
fect alignment. 

There is a Jewel Clamp to meet 
every layout condition — Jewel 
Pipe Clam for straight-away 
work. Jewel Tube Turn Clamp. 
Jewel Weldin Flange Clamp. 
Jewel Angle Clamp. All are 
rigidly constructed to resist strain, 
heat and abuse. All help cut erec- 
tion costs. 


Write Today for Circular Giving 
Complete Details 


JEWEL Manufacturing Company 


1841 University Ave. 
ST. PAUL, MINNESOTA 
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Welding Fixture 


2,328,694. Elias P. Townsley, Chicago, | 
Hydraulic Controls, Inc. 


assigned to 





























A welding fixture for guiding and 
protecting a spherical shell while it is 
being fabricated by welding together 
two hemispherical components. Welds 
are made continuously along a substan- 
tial equatorial line, and the hemispherical 
components have apertures at the poles. 
The fixture comprises a sustaining struc- 
ture, a pair of combined trunnion and 
nozzle units insertable into the afore- 
mentioned apertures of the components, 
means for rotating the shell on its axis 
and nozzle means for directing cooling 
fluid against the shell adjacent the weld 
point. Nozzle is able to shift between a 
retracted position affording clearance 
for the mounting and removal of shells 
and an active position, in which the 
cooling fluid is discharged. At least one 
of the combined trunnion and nozzle 
units is readily removable. 





| 
| 
| 





Electrode Holder 


2,328,067. Valmore Forgett, Teaneck, 
N. J., assigned to Air Reduction Co., 
Inc., New York City. Filed Feb. 28, 
1942. Issued Aug. 31, 1943. 

An electrode holder including a body 
element threaded at one end and having 
a recess at the other, an insulated lead 
cable having a bare end portion perman- 
ently secured in the recess, a coil spring 
surrounding the insulation on the lead 
cable at a region back from the body 
element and a one-piece insulation 
jacket. The latter is molded over the 
body element, the forward end_ portion 
of the spring and the cable between the 
body and spring to hold spring in as- 
sembled relation with the other parts. 
The molded insulation is of large dia- 
meter in the region of the spring and 
recess to serve as a handle. At the for- 
ward end of the body element is a head 
with an opening for receiving a welding 


electrode. Insulation covers the head 
and overlaps the insulation on the body 
element, thus providing a fully-insulated 


electrode holder. 
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nds up to 126° any diame 
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, checking work 
og Order from mir 


INTERST ; fs W. 1123 
SALES CO n 

ce New York 0K Y 

Phone Chelsea 27748 

DEALERS: Regular discounts ‘= quantity 


Awots Merten is 12" x 12” overall; sturdy; Fiat mode! for shop 
Foupinc model for field. Speciry which 

















BETTER WITH 
GREATER Sage 


WA trial will convince — 
you get better visibility, 
greater comfort and safety, 
with this Cesco Helmet. 
No. 400 Welders Helmet 
Lightweight, sturdy, 
construction. Curved top and 
bottom completely covers 
head and neck. Removable 
lens held securely by tension 
spring. Adjustable chin rest 
maintains proper position. 
Fits all head sizes. Write 

2303 Warren Boulevard 


CHICAGO EYE SHIELD CO., cCHicAGo, ILLiNols 





seamless 








HARGRAVE 
CLAMPS 


INDIVIDUALLY TESTED 
@ WELDING 





Write for new eatea- 
leg shewing a clamp 
fer every purpose 








Ask yeur supply house. 


The Cincinnati Tool Co. 


1944 Waverly Ave. Cincinnati 12, ©. | 

















Specially designed Steel-Grip Weld 
ers’ Gloves give extra protection 
against heat and wear. Keep pro 
duction “rolling.” Entire back cut 
in one piece from special tanned 
heat-resistant leathers. No seams in 
back. No burned-through or ripped 
seams. Wool heat breaker lining 
inside back for added protection 
Finger seams welted at points of 
greatest wear. Wide strap thumb 
reinforcement. Try a pair. Only 
$1.85. Outlast other gloves Order 
No. 13475 now from jobber or di 
rect. 10% discount on 12 pair lots 
Write for welders’ clothing catalog 


INDUSTRIAL GLOVES COMPANY 
201 Garfield Boulevard Danville, Hlinol 
(In Canada: Safety Supply Co., Toronto) 
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